THE 
1 and Uss, ; 
Of an Univerſal and Perpetual 


Mathematical Inſtrument. 


SHEWING 


The moſt Expeditious and Exact Method of 
ſolving all practical Queſtions in 


ARITHMETICK, TRIGONOMETRY, NAVIGATION, 
DYALLING, ASTRONOMY, &. 


3912. | Epact, AED 
Fix d 6s Movable Feaſts 
| Sun's Place, in both Accounts, 
— Right Aſcenſion, Terms and their Returns, 
. — Declination, New and Full Moons, 
Amplitude, Moon's Southing, 


—— Riſing and Setting, 2 Time of High Water 3 


W of Time. She Thirty-four Havens, 3 

e If —— || With the Eclipſes of the Sun 
and Moon | _ 
due. Con junction 'of the Superior 
The Dominical Letter, and Tranſits of the two 
Cycle of the Sun, llaferior Planets over the 
Golden Number, Disk or Face of the Sun. 
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your Lenka $ 1 For themoſt | 
uſeful Inſtrument of this Noble Science 
took the Name of OxRERY from your 
Lordſhip's Learned and IIluſtrious Fa- 
ther, the Inventor thereof: And the 


Honourable ROBERT BOYLE, Eſq; 


miration, for his deep Diſcoveries in 
| © Natural and ones Philoſophy, 
particularly for his Invention of the Alx 
> - PuMP g not to mention his extenſive 


annual Lectures eſtabliſh d for the Con- 


the Tranſla- 
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kat remaiti everlaſting Monuments. 


1 | 'As. your Lordihi Mibrits all 
1 Orvaments of, two ns bk See 


Will always Be remember d, with Ad- 


Charity towards Mankind, of which the 
firmation of Chriſtianity, and his large 
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gant; Taſte with which your Lordſhip 
reliſhes theſe uſeful Studies. I with 
the Performance may anſwer your Ex- 
pectation, and entertain your Hours 
when it will not interfere with your 
Lordſhip's intentive Zeal for the Ser- 


vice of your Country. 


Turs Inſtrument is univerſal, not 
only anſwering all practical Queſtions 


of the Mathematicks at one View, with- 


out the tedious Operations of Numbers; 
but alſo repreſenting all the Seaſons and 
Changes of the Year, G. "Tis need- 


leſs to trouble your Lordſhip with an 


Enumeration of its Uſes, or of this 
Book which fully explains them, ſince 


they both ſpeak clearly for themſelyes. 


Bur as your Lordſhip was pleaſed 
to-encourage the Publication, I humbly 
offer it as a grateful Acknowledgment 


of the Honour done me: And that you 

may long live to perpetuate the Glory 

| | of your Noble 7 a Patron 
I” aire: 
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a Shining Ornament to your Country, 
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enting the Motions aud Appearances of the 


Heavenly Bodies ; and invented Engines 
with which be defended the City of Syracuſe 


for three Years againſt Marcellus, the Ro- 
man General, hy throwing Stones of 1200 Ib. 


Weight imo bis Ships: Regiomontanus 


form d a Wooden Eagle and an Iron Fly : 
Scalias, a Blackſmith made a Lock, Key, 


and Chain of Forty- three Links of Gold, 
which weigh d but one Grain and a Half, 
and. could eaſily be drawn by a Flea. Theſe 
and many more Curioſities, which might be 
mentioned, were the Product of Matbemati- 


cal Reaſoning ; but none of their moſt accu- 


rate Inventions ſerved the Ends and Purpoſes 
of this Inſtrument. 
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The PREFACE. ix 

Feſtivals, Terms, Tides, Eclipſes, Con- 
junctions, Tranſits, &. together ' with a 
Solution of all Queſtions in Practical Ma- 
thematicks { almoſt / by Inſpetion. And as 
this Inſtrument is univerſally uſeful, ſo is it 
oruamental for any Gentleman s Study; aud 
after a little Practice will become very eaſy, 
by à careful Peruſal of the following Boo, 
which renders every Thing intelligible and 
plain to the meaneſt Capacity; the Terms of 
Art, made Uſe of in this Iuſtrument, being 


explained ; the Deſcription f every Circle, 


with its Uſes, being inſerted; . and Tables 
calculated with the utmoſt Care and Labour 
to compleat the N hole. Certainly. nothing can 
excite the Mind more to the Study of the Ma- 
thematicks than to have correct Inſtruments, 
by which the moſt intricate Problems may 
be ſolved to as great Exattneſs as they. can 
poſfably be anſwered by tedious Operations. 


BUT it may, perbaps, Be objecdbed, that 


ſuch Iuſtruments are not eaſily procured, and 


if they are tuo ſmall, the Truth 'of a Problem 
cannot be found out. In anſwer to this ve 
may remark, That this Inſtrument is ſo con- 


trived, that any Queſtion being propoſed and 
put, a full aud clear Anſwer may imme 


Aiately be given, as the Pradlitioner will 


find on comparing the Examples wrought in | 


| this 
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”M The PREFACE... 
this Baok by the Affiflance of this Inflrument, 
with . Ao eps; 
And as it is uſeful to Gentlemen who ſtudy 
the Mathematicks, {© is it likewiſo to the 
' * Surveyor in taking his Diſtances ; to the 
Navigator in wor eng bis Traverſes ; ; to the 
Aſtronomer in ſolving all ® ue/tions relating 
#o the Sphere; to the Dialiſt in calculating. 
of Hour Lines upon all ſuch Planes as have 
, Centers, and to Schools and Academies 
*phbere Mathematital Lectures are read For 
by this Inſtrument alone the Maſter may give 
the Pupil à clearer View of the Branches 
herein handled, than by any other May ® or 
ns het that can be propyec. hs 6k | 


THIS it is-hoped will encourage uber s to 
the Search of Iofiruments whereby an Alti= 
tude may be taken at Sea to a Second; or to 
_ an Immerſion.or- Emerfion of Jupi- 
3 Satellites to as great Exat#ne/3 as if 
__ — on Sborr; which duould be c great 
T to the Pablict, and what would ſolve 

24 Grand Problem, Viz. The 9 a 


1 a TO conclude, ate «Cave; nor Coft 


| wer the Ends and Purpoſes for which it 
By 8 ee; and I cane Nun * 


baus been ſj ared to make this Inflrument ane | 
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The PREFACE. X 


882 my - Cratitnds to that Noble Lord, who 
denden to accept the Dedication of this 
Tract and Inſtrument ; and alſo to the never © 
to be forgotten Memory of the ILluſtrious ans 
Honourable Mr. Robert Boyle, to whos 
great Sagacity, Learning, and Penetration, 
the Learned Part of the World are now, 
and for Ages to come, may continue to be in- 
debted; which have addett ſuch Beauty to 
this Inſtrument as to make it univerſally Or- 
namental, as well as uſefut for all Studies - 
My Ni 72 therefore to the Readers and Eu- 
couragers & this Work are, that they may, 

find as much Profit in ufing, as. © have lah, I 


en in n. it. 
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= Brnjamin Scorr, 
5 Ar the Marines and GLosr, Kae, 
Exeter- Change, in the Strand, 


AK ES and Sells all Corts of in | 


Inſtruments in Silver, Braſs, Trory, and 


Fo. Wood, Sc. performed according to the lateſt Im- 


provements of Philoſophers and PraCticers of the 


ſeveral Mathematical Arts, whereby they are 
'render'd moſt Neat, Portable, and Accurate for. 


4 


Expedition. 


I. In Gzomz r Rx, Sectors, Scales, Compaſſes, 
Drawing-Pens, Land-Quadrants, fine Caſes of 
Inſtruments for the Pocket? Ec. 


II. In Son vzrinc, Theodolites, Semicircles, 
Circumferenters, Plain-Tables, Draw ng-Tables, 


Water-Levels, Meaſuring-Wheels, Oc. 


III. In NAvIoA TIN, Quadrants, Foreſtaſ, | 
Eeunter's Sea Compa e 


eridian and Azi- 
muth, Charts, — with Books of their Uſes. 


IV. In DyæLLING, All Sorts of Braſs Hori- 
zontal and Univerſal Dy als for Gardens or Gen- 


tlemens Pockets, Globes, Spheres, * Weather- 


Glaſſes, Loadſtones cut or or in Silver or Braſs ; 
all Sorts of Slidin g-Rules, Fe, beſt 


Black-Lead Pencils, GG. 
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+ the Hand and > in Gack Lone, 


Shoreditch, are taught, 


5 of che Gross, | 
4 By Caries: Lapp Brin. 


? A 8T RONOMY, NAvreAriox, and the Uſe 
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The Tanne Uſed in EE ol 


lowing TREATISE. | 


VLiritude, 1 the Height that 2 "A 
Gt Moon, 7 Stars 85 gee the Nahe 

at any Time e or 

reckoned in Abe . ; 


Amplitude, e | 
{has — the eaſt and weft Points thereof, 


and the Place on the Horizon where the dun. 
Moon, or any Star riſes or ſets. , 


* uk = 
ich is ? two the 


Sector moving upon the of the be 
for if the Legs be opened to any Diſtance, din He 
two Horle- Hain werbe in A b | 


ior, do make an 
| "_ 


; , 


We” 


* 2 
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Angle equal to that Diſtance unto which the 
Legs were opened, which. may be meaſured by 

any concentrick Circle equally divided; as for 
| e count the Degrees in the fifth Circle, 
or Circle of Signs, comprehended between the 
two Hairs, and that is the Quantity of the 
Angle ſought. 


_ Aquarius, a Water. bearer, repreſented in the 
Inftrument by an old Man pouring out a Pitcher 
of Water ; in all aſtronomical Calculations it is 
the tenth Sign, unto which the Sun comes the 
8 Day of January, and it is thus characteri- 
zed W. 5 | 


» _ Artes, the Ram, (alias Tup) in the Inſtru- 
ment is engraved in the great Space between 
the third and fourth Circles ; is one of the twelve 
cœ leſtial Signs, and the firlt in order in the Zo- 
diack; but in all aſtronomical Calculations it is 
number d with o, unto which the Sun comes 
| = 5 Day of N N - our Days 
'A ts equal; It is called the v ul- 
e eee 


Artißcial Numbers, Sines, Tanzents, and Se- 
cants, are Numbers adapted purely to ſhorten r 
the Work in Proportion, Trigonometry, c. 
which in the Inſtrument ate repreſented by the 
firſt, ſecond, and third Circles. 15 


. 1 cenfional Difference, is the Difference be- 
teen itte right and -oblique Aſcenſion of the 
Sun, Moon, or Star, in De upon the Equa- 
tor, Wich reduced into Time, allowing 13 


Derne 


r 


TT "08 
to an Hour, &c. will always he equal to the 


Time between the Sun's riſing and ſetting, and 
_ fix o Clock. | 


Aſtronomy, the Law of the Stars, is a 4 


that teaches us the Motions, Diſtances, and 


Magnitudes of the heavenly. Bodies, with the 
Eclipſes, Ec. 


Auſtral Signs, are 74 fix laſt Signs of the 
Zodiack, viz. &:,M, T, J, es N. 


Azi muths, are great Circles of the Sph 
meeting in the Zenith and Nadir of your 22 
tation, and cutting the Horizon at right Angles, 
which are infinite. a 


Bifſextile Leap- Tear a hetero every fourth 
Year the fix Calends of March are twice re- 
mo; for every fourth Year the odd fix Hours 

make one entire Day, which is placed in the - 
Jorg Calendar, next after the 24th Day of 
ebruary, caufin afing that Month to contain * | 


nine Days every urth Boar: 


Boreah, or northern Signs are theſe fx, » vis. 
7. I, S, N, . f 


daher, ck Period, ſeventy-lix Tears. 


Cancer, the Crab, the fourth Sign of che Z0- 


diack, but third a leat in atronomical Calcy- 
lation; it is — n 


comes the 10th of ying then the quent 
I Meri he * and Amplitude, 
6 Capricorn, 


* * 4 


A 
* 


Joch Sign in the Zodiack, a Cardinal, and the 
- fouth tropical Sign, unto which when the Sun 
comes, which is on the 10th of December, he 
makes the longeſt Nights, and ſhorteſt Days to 
all on the north Side the Equator ; the Sun 
has then rhe greateſt ſouth Declination and Am- 
plitude, but the leaſt meridian Altitude to all 


the contrary. | . | 
1 Co-Sine, Co-Tangent, and Co- Secant, are ſo 
many Degrees as any, wants of 900. 


eight Years, in which Time the dominical Let- 
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Cycle of the Moon, is a Revolution of nine- 

teen Years; in which Time the Conjunctions 

and Af; of the Suri and Moon are near the 

ume they were nineteen Years before : It is 

| alſo called the Prime, or Golden Number; and 
four of theſe Revolutions make up the calli) 

pick Period, equal to ſeventy- fix Years; in 

which Time the Alpects of. the. Luminaries 


* 


come to 2 more perfect Degree of Exactneſs. 


Declination of the Sun, Moon, or Stars, is 
4 their Diſtance from the Equinoctial towards ei- 
ther Pole in Degrees and Minutes: The Sun's 

. greateſt Declination is 230 4, equal to the Obli- 
> *quityof the Ecliptick, 8 


3 * ny * 4, « ; 
"I. CE F > * , Depreſ- 
— = 
C3 ah . 
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| + © Capricorn, the Goat mark'd thus, w the 


northern Inhabitants, but to the ſouthern juſt 


Cycle of the Sun, is a Revolution of twenty- | 


ters are the {ame they were twenty-eight Years 


HH Aa aur 
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De reſon of the Pole, is — man De 

as preſley of ſail towards the 2 

either Pole; you are ſaid to depreſs Fre Pole lo 
much, becauſe'it ſeems lower to you. or nearer 
to your Horizon. 


Degree, i is the 260th Part of any <—_ or 
the zoth Part of a Sign, mark d e. e 


Digit, is the twelfth Part at the Sun or 
0on's Diameter. OY 
1 Bee 42 or Lord's Day Letter, is 
S one of the firſt ſeven of the Alphabet, whereof 
| every common Year has one, and every Leap- 
Year two, by which the Sundays are marked 
throughout the Year in Almanacks ; and Tab. I. 
in the Inſtrument ſhows the dominical Tres * 
* Year by con Amer 


El rick, is one of the ſix. great Cirelas of 
the Sphere, interſecting the Equinoctial in the 
two oppoſite Points Aries and Libra, making 
an Angle therewith of 23* +, called the Obliquity 
of the Ecliptick, equal to theSun's greateſt Decli- 

nation: — this Circle, according to Appearance, 

the Sun is always found ; it is divided into 
twelve equal Parts, called Signs, and ev 
„Sign into 30“, every Degree into 60' and each 

Minute into 60”, Ce. Always in or near this 

Line (Circle) are the Eclipſes of the Lumnia- 
- ries made, from whence it takes its Name: 
ſ- this Circle alſo. interſects the two Trogicka, of 
-M Cancer and Capricorn. 


B 3 | Elevation 
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Elevation of the Pole, is an Arch of the Me- 
- ridian compre 


ended between the Pole and the 


Horizon, which 1s _— equal to the Arch of 


. 


— =. - 


Part of t ion, which in the firſt and 
Time, becauſe there the Sun's right Aſcenſion 


the Meridian contained 


Eypact, is the Difference between the com- 


mon ſolar and lunar Year ; for the firſt contains 


367, and the latter 354; their Difference is 11, 
an 


is called the Epact, for ſo much doth the. 
Moon gain of the Sun every Year, which in 


0 


nineteen Years Time finiſhes one Revolution; 


dat is, the Full and Change of the Moon, G. 
| are made on the ſame Day that they were nine 


teen Years before. © 


Equation of Time, or natural Days, was never 
rightly underſtood, till this our Age: It was 
firſt demonſtrated by the famous Feet, and 


next by the Reverend and Learned Mr. Flam- 
| fteed. It conſiſts of two Parts; the firſt is no- 
but the Difference the Sun's a t Lon- 


tude and right Aſcenſion; which Difference is 
occaſioned by the Obliquity of the Ecliptic 
turned into Time will give the fi 


adrants is to be added to the 
is leſs than the Longitude or Place in the Eclip- 


tick ; but in the ſecond and fourth Ouadrants 


the ſame Equation is to be ſubſtracted the 


1 
” 


tween the Zenith and 
Egquinoctial, theſe being equal, or the fame with 
the Latitude of the Place. | 


rene ta ingot yy t = 2m» . 


qual 


— A 0: <2 4, 


<p! Time, to make it apparent, becauſe there 
tlie right Aſcenſion exceeds the long. »w 
* 6 * 8 ; * | e | 


"Tz. 


The ſecond Part of the Equation depends c on 
the Earth's Eccentricity and mean Anomaly; for 
all the Time the Sun apparently is moving 
from his Apogzon to the Perigzon, which is 
from the 1 8th of June to the 18th of December, 
the mean Place goet h before the true; therefore 
the Equation of the Eccentrick being reduced 

into Time muſt be added to the e aaf Tine to 
make it apparent, becauſe of the Earth's Rota- 
tion upon its own Axis : But while the Barth 
(or apparently the Sun) is moving from the Pe- 
rigæon to the N that is, the laſt gue 
Signs of mean Anomaly, from the 18th Da 
December to the 18th Day of June, mew > pot 

— true Place * befole the mean; fo th 4 7 
the Equation of the Eccentrick being reduced 


3 nne Tine, and ſubſtracted from the equal Time, 


will give 'the apparent, & Tontra, becauſe of 
the Farth's diurnal Motion from Weſt to Eaſt. 
Now the abſolute Equation of natural Days is 
_ anded of the two Parts above-mentioned ; 
they both add, or Vet ſubſtract, then their 
. 8 —.— their Difference is the abſolute 
nation of Time, which is placed in the tent 
Circle in the Inſtrument over. againſt every = 
of the Month - © 


Wy ui nocti al, in * Heaven, or 8 on 
che Farth, is that great Circle of the Sphere, 
whoſe Poles are the Artick and Antartick Poles 

of the World; it divides the Globe into two 
equal Hemi * „vid. North and South, and 
ae the Eaſt and Weſt Points of the 
orizon ; and at the Meridian it 1s 2 s raiſed _ 
Ts much above the Horizon as is the C * 
n 4 


*. 
* 1, "90% 


+ -- FE 
ment of the Latitude of the Place of Habita- 


| tion, or equal to the Arch of the Meridian, 


which is contained between the Zenith and the 


elevated Pole; every 13 of this Circle is equal 
to one Hour in Time, to which Circles when 


the rg rs or. Star comes, they have then 


neither Declination nor Amplitude, which is on 
the gth of March; and the 12th of September; 
the Sun then entring Aries and Libra makes 
the vernal and autumnal Equinoxes,; the Days 
and Nights being then equal all the Wor 
OVer. .# WS. | 


| 7 : : Hur and Reflux. f the Sec, or the ebbing and 
| flowing thereof ; theſe you have in the Inftru- 


ment 1n the nineteenth Circle,” which is the 
lame with the Tides, or Time of high Water. 


Finitor, is the fame with Horizon, which ſee, 


- Facus, the Orhs of the Planets are Ellipſes, 


drawn : In the copernican Syſtem the Sun is 
fixed upon the lower Focus, on which the ap- 
parent Motion is made, and the equal Motion 
15 made upon the upper Focus. 


Gemini, the Twins, the third Sign in the Zo- 
diack, but in Number the ſecond T all aſtro- 
|  nomucal Calculations, to which the Sun comes 
 _ the 1oth Day of May, making then no Night 
but Twilight at London; it is thus characte- 
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11 
FColden Number, is the ſame with the Cycle of 
the Moon, which ſee. rs ot 


Gregorian Year, is the Reformation of the 
Calendar by Pope Gregory XIII. in the Year 
1582, and is now in this Age, eleven Days be- 
fore the old Stile uſed by us in Eng/and, and 
will continue fo till the Year 1800, and then 
will be twelve Days before us, and fo on every 
hundred Years they will gain one Day. 


Horizon, is one of the fix great Circles of 
the Sphere, it divides the Heavens and the Earth 
into two equal Parts, or Hemiſpheres, and is 

the Boundary of Day and Night, unto which, 
when the Sun, Moon, and Stars apparently come, 
they ſeem to riſe and ſet ; particular 


| Perſon ＋ . — Heraiangiabe 8 


Poles of which are the Zenith and Nadir. 


Badges We two flat Pieces of Braſh that me 
upon the. Center of the Inſtrument marked with 
the Letters A and B, for Diſtinction fake ; and 


the Figures upon each of them are the Number 4 


of the concentrick Circles in the Inſtrument, 
mo is a ready Guide for you to any Circle at 
ure. | ; | n 


Julian Near, ar Account, is the old Account 
of the Lear inſtituted by Julius Ceſar, which 
to this Day is uſed in England, and in all Pro- 

teſtant Countries; it is called the old Stile in 
Contradiction to the new Account, framed by 
Pope Gregory XIII. This Julian Year 
365 Days bi Hours, which ſaid fix a 
TY cars - 


[wo] 


Years make one Day, and is placed in the Calen- 


dar next after-the 24th of February, making 


that Month to conſiſt of 29 Days every ſourt 
Year, which is called Leap-Year, becauſe from 
that Day to the End of the Year, the Days of 


the Month go forward from Saturday to Mon- 


day, Ge. * 


Julian Period, is a Cycle of 9980 Years, pro- 
duced by the continual Multiplication of the. 
three Cycles, 2/2. the Solar, the Lunar, and 
the Indiction, one into another. Julius Scaliger 
fixed the Beginning of this Period 764 Years 
before the Creation ef the World. It is of good 
Uſe for Aftronomers and Chronologer s.. 


Jupiter, 18 the higheſt pl Anet, antes Saturn, 
in the planerary Syſtem ; he performs — Re vo- 
lution m 11 Years 314 Days I2 Hours and 20% 


his mean diurnal Motion is 4' 59”, his Orbit | 


makes an Angle with the Ecliptick of P 2c: 
this Planet has four Satellites moving round 
kim; he 18 57% Times greater than our Earth: 
Every 19 Years and 312 Days this Planet with 
Saturn make their mean Conjunction, being ad- 
vanced further in the Zodiack by 8 H. 2540, 
their true Conjunctions you have in the Inſtru- 
ment till the Year 182 1 incluſive. _ 


Tatitude M a Star, is the Diſtance of the Star 
from the Ecliptick either North or South: In 

the Diſtance of your Habitation 
tram the North or South, which is the 
ſame with the Height of the Pole above the 


. _ Longitude 


A 
a 
37 8.9 


ry 9 * 
* | 
i* * 8 —— . 
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Sonia of a _ is ig Place in the / 


diack, reckoning from the Beginning of Arien. 


In Geograph is the Diftance of your Habita- 
I or Weſt, from any other Me- 


tion, ei 
ridian, — in Degrees upon the Equator. 


0 TLeap- Tear, the lame with Bifſextile, which 
Se. N 


Teo, the Lyon, the Gfth Sign i in the Zodiack, 
* characterized Q, into Which the Sun comes 
the 12th Day of July, whence in the Latitude 
of London then begins to be perfect Night. 


Libra, the Balance, the ſeventh. Sign in the: 
Zodiack, characterized thus , unto which the 


Sun comes aF 12th Day of Sprember, ming, 


the autu uinox. 2 21 


N Name of one of the e which 


Se ee 
the an iter; 

volution in 1 Near — Days 23 Hours and ay 
Minutes; his mean diurnal Motion is 2 
his Orbit makes an Angle with the 
a — is 15 Fines. Jeſs Cube 


L T4 


ht Name of one of the Plandts, 
whoſe Orl is next unto the Sun, for- that Res- 
ſon he is ſeldom ſeen ; he is never more 
290 from che Sun be his Revolution 
in 87 Da * 16 Seconds: The Inclina- 


ion of his Orb W 
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12 J 
and he is twenty ;- ſeven Times eſs than 
dur Earth. In the Inſtrument you have the lt 
Times of his tranſiting the Sun's' Diſk for this Bo- 
Century, which always happens when he is Re- 
trogade, and at the Conſunction with the Sun, TY 
when his Latitude is lefs than the Sun's appa- p 
rent Semidiameter. | the 
\ xt or 
a Meridian, is one of the fix t Circles of 
Sphere, exactly in the Middle between Eaſt 


2 OR. _ which mon de tht be n Sa 
it has the greateſt tude e can | 
have that Day. pa 

. Metonick Teor, * fame with the ny of | of 
_ the Moon, which ſee. 


\ Minute, is the both Par of a Degree, and 
| is marked thus *. iy 


den; as of che fore Planes, the loweſt 
nd neareſt of all to our Earth; her periodical 


Revolution is 2) Days ) Hours 33 Minutes and 
7 e her Orb interſects the Ecliptick in 
* Points, making. an Angle there- 

5? 2%; the n Quantity of her 
rel you have by the a until the 
Year 1750, Bog? 


Nadir, . 7 
under your feet. iy 4 


—_ -Nape-Tide, chal hathas web . * 
ters of the Moon, ———— e leaſt N 
8 are fartheſt dor 

Cann! ep 


£\ 5 
„ 
5 7 
8 42 
* + you : * 
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Bag”. 
ved aſunder in reſpect of Attraction, cauſes the 
Rn NEW. 250 


Ane Sch, is the Time any heazenly 
Body is under the Horizon, which in the Sun 
is always equal to the double of his Riſing. 


Nodes, in Aſtronomy, are the inter ſections of 
the Orbs of the Planets with the Earth's Orb 


or Ecliptick. 


Northern Signs, are thoſe fix in which, the 
Sun when he comes has both North Declina- 
tion and Amplitude; and they are Aries, Taurus, 
Gemini, Cancer, Leo, Virgo ; in which the Sun 


continues from the th of March to the 12th 


of September. 


Number of Direction; this Number was in- 
vented on Purpoſe to find the moveable Feaſts 
by 3 it can never exceed 35, becauſe ſo many 


s there are juſt from March 21 to April 25 - 
incluſive, which are the Bounds or Limits of 


 Eafter, becauſe that Feaſt can never fall lower 

than the firſt, nor higher than the laſt; We 
have a Rule to find this Number arithmetically; 
but in the Inſtrument, Table III. yo may find it 
by Inſpection for ever.. TN 


Oblique Aſcenſion, is that Degree and Minute 


of the Equinoctial, which riſes with the Center 


of the Sun or Star, or with any Part of the 


Heavens in an oblique Sphere. 
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Oblique De gene is tar Part of the Ru- 
noctial that ſets with the Sun, Moon, or Star, 
or with any Fart of the Heaven in an oblique 


Sphere. 


- Piſces, i is the twelfth ** It Sign of the Zo- 
diack, characterized thus 6 in the Inſtrument 
bre ſemted by two Fiſhes tied together by their 
Tk: The Sun enters this Sign the 8th Day of 


February. 


Planets, are the ane or * Stars; 

they are not like the fixed Stars, for theſe 
"we Reaſons, 1ſt, Becauſe they are not in the 
fame Poſition to one another; and 2d/y, Becauſe 


they never twinkle as the fixed Stars do-: of 


thele there are ſeyen, which 55 re placed in the 
* vis. the Sim, and Moon's Eclipſes; 
a, Jupiter, and Mars's Conf tions; Ve- 
. ä 8 Tranfits over t e Sun's Diſk. 


ee "the Ae, are hy! mdale Points 

etween the Conjunetiom and Op- 

EX or when the Luminaries are Fr aſan- 
r called the firſt and laſt * Quarrer, ©" 


n in Law, bath two cer Appli 1 
tions; the one is the Return of Writs by or 
Tiff and Bailiffs, which is only 20e made 


to the Court of that which be hath done, touch- 


ing the Execution of their Writ directed to him; 

and this among the Civilians is termed Cerrifica- 

torium Of Returns in this S * ſ} _ 
the rute of — 2 Chap. 39. 


Arr 


1 
— 
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the Return of a A 2 Certificate or An- 
ſwer to the Court of chat which is done by the 
Commiſſioners, Sheriffs, or other to whom ſuch 
Writs, Commiſſions Precepts, or Mandates are 
directed. Alſo certain Days in every Term are 
called Returns, ar Days of Bank ; and fo Hiflary 
Term hath four A vi. 


Octabis H Hari, 8 Days, Gan. 2% 
8 1 Hillarii, 15 Days, Jan. 2). 
ino Puriſicatianis, February 3. 
abis Purifications, — . 9, that is 
papa Days after the Purification. 


Eaſter Term hath five Returns, vis. 


Ouindena Paſche, is 15 Days after Eafter. | 
Tres Peſche, is three Weeks after Eaſter, 

Menſe Paſchæ, is a Month after Eaſter. 

uinque Paſche, is five Weeks after Eaſter, 
,raſtino cenſionis . is the Morrow 
next Aſcenſion D 


2 


Trinity Term hath nay Bent us. 


4 Trinitatis, . being the Morrow 85 
rinity Sunday. 


octabis Trinitatis, being eight Days after 


Trinity Sunday. | 


'  Quindena Trinitatis, is 15 Days after Zyinity 


Sunday. 
Tres Trinitatis, i is three Weeks after , 
Sunday. | | | 


3 | a Laſtly, 


Toy 
Taſtly, Michaelmas Term has fix Returns, vis. 


Tyres Michaelis, is three Weeks after Michael- 
1 mas, October 20. 6 8 F 
Menſe Michaelis, is a Month after Michael- 
mas, October 27. / | 
Craſtino Animarum, is five Weeks after M;- 
 Chaelmas, November 3; or the Day after 
ll. N 
Craſti no Martini, is the Morrow next after St. 
fs rtin, November 12. | 
Octabis Martini, is eight Days after St. Mar- 
tin, November 18. a EK 
| Omindena Martini, is 15 Days after St. Mar- 
tin, November 25. 8 


The other Application of this Word is in 
caſe of a Replevin+; for if a Man diſtrain Cattle 
for Rent, &c. and afterward avow or juftify his 

Act, fo as it be found lawful, the Cattle before 
delivered unto him that was diftrained, upon 
Security given to follow the Action, ſhall now 
be returned to him that diſtrained them, © 


Wi Acenſion of the Sun, Moon, or Star 
18 . Degree of the Equinoctial counted from 
the Beginning of Aries which riſes with it in a 
right Eun Or it is that Degree and Minute 


the Equinoctial which comes to the Meridian 
with the Sun Moon, or Star in an oblique Sphere; 
every 157 is equal to 1 Hour, and 360” to 24. 
See the Table in Page . HY 
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Niſing of the Sun, Moon, or Star, is their ap- 
g above the eaſtern Horizon. The Time 
of the Sun's riſing in all Places, is always equal 


to half the Length of the Night. 


Sagittarius, the Archer, or Bowman, thus 
characterized Y: It is the ninth Sign in the Zo- 


diack, the Sun enters it about the 12th day of 
November. 


Saturn, the higheſt Planet in the Syſtem; he 
rms his Revolution in 29 Years, 167 days 
22 hours, 57: He is 298 T'imes greater than our 
Earth. In the Inſtrument you have his Conjunc- 
tion with Jupiter, and is thus characterized H. 


Kur pio, the Scorpion, is the 8th Sign in the Zo- 
k, thus characterized M, into which the Sun 
enters the 13th Day of October. + EN 


Serting of the heavenly Bodies, are their go- 


ing down in the weſtern Horizon. Hence the 


Time of Sun-ſetting in any Latitude is always e- 


qual to half the Length of the Day. 


Signs, are the 12 Signs of the Zodiack, vis. 
Aries Y, Taurus &, Gemini I, Cancer S, 
Leo &, Virgo i, Libra , Scorpio M, Sagit- 


rary T, Capricorn v, Aquarius ms, Piſces x. 


Southern Signs, are Libra, Scorpio, Sagit- 
rary, Capricorn, Aquarius, Piſces; becauſe _ 


while the Sun continue in them, which is from 


September the 12th, 5 March the gth follow- 


ing, 


ring Tides, are made near the New and 


Full Moons; the Tides are higher than when the 


Moon is in the Quarters, and the Equinoctial 
Spring Tides are the greateſt of all, 


. according to Appearance, is one of the 


ſeven Planets, and gives Light to the other fix; 


his mean diurnal Motion is 59“ 8” ; he always 
moves in the Ecliptick, in which he performs one 


- Revolution in 365 Days 5 Hours 49/ 237, and 


is 258309 Times Frome than our Earth: All his 
e 


Eclipſes that will be viſible at London, you have 
in the Inſtrument till the Year 1750. 


Taurus, the Bull, the ſecond $1 1 in the Zo- 
diack, marked thus N, into this Sign the Sun 
enters about the gth Day of April. 855 | 


EF” Terms, at Weſtminſter, there be four every 


Year, during which Time Matters of Jaſtice are 
diſpatched : Two of which are fixed, v3z. Hil- 
arp, and Micbaelmgs, that is, begin and end on 


certain Days of the Month, which, in the Inſtru- 


ment, you will find placed againſt their r 
Days 5 January, r 5 


vember; the other two, which are called Eaſter- 


Term and Triniry-Term, are moveable; accord- 


ing as Poſter falls, fo they fall high or low, ever 


keeping at a certain Diftance from Zaſter, &c. 


— 


Theſe. two in the Inſtrument are placed in 


* 


5 L | f Tides, 


n 
Segments of Circles amongſt the moveable Feaſts. „1 
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than our Earth, 
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of the Meridian between the Horizon and the 
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Tides. See Nape and Spring-Tides, 
Time begins at Noon. 
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: Ven one of the ſeven Planets, thus charac- 


terized ; ſhe moves in an Orb, between that 
of the Earth and, Mercury, and performs her. 
Revolution in 224 Days 16 Hours and 49“; ſhe 
is a true Attendant of the Sun, for ſhe is never 
more than 48* from him. When this Planet will 
be ſeen in the Sun, the Inſtrument will inform 
you till the Year 1769. The Orbit of this Pla- 
net. makes an Angle with the Ecliptick of 3% 


as only ; but for all that, ſhe has ſometimes 


near 9e of Latitude; the is three times leſſer 


nge is ons of the 3. E ofthe Zodixck, 


being the fixth in order, 
the — engraved as a beautiful Maid, un- 
to which the Sun comes the -12th or 13th Day f 


* 


Auguſt. | | 
Fear. See Julian Tear. | 


Zenith, or 'Vertex, is that Place in the Hea- 2 
vens right over one's Head, being diametricallß 


- oppoſite unto the Nadir, and is always 90 di- 


ſtant every Way from the Horizon; and here note, 
Arch of the Meridian, between the Ze- 
Equino&ial, is always equal to the Arch 


elevated Pole, which are the Game with the La- 


* titude of the Place. 8 


C 2 LAG ' Zodiack, 


Zodiack, is a Zone or Girdle, f urrounding 
the Heavens; it is in Breadth 180, the Middle 


of which is the Ecliptick, or apparent Way of the 
2 the twelve Signs as a- 


Sun, in which are 
bove deſeribet. 


A 


28080 TH E PIE 
INSTRUMENT. 


Wr confiſts of 20 Circles, 12 Segments 
Hof Circles, and three Tables. 


1 ſame with that Line commonly 
known by the Name of Gunter s-Lins: but this 
has the Advantage of all others, becauſe of its 
Length, which in Circumference is 38, 43 Inches; 
for its Diameter is 18 6 Inches, which is almoſt 
5 Foot in length, if ſtretched out: By this Line 
is performed Multiplication, Diviſion, the Rule 
of Proportion, and Extraction of Roots. But 
firſt you are to obſerve the Numeration upon this 
Circle, which is thus: The Figure 1 at the 
Beginning of the Circle (where you ſee the 

Woörd Numbers) may either be or, or 10 or 

100, or 1000, Cc. then will the other 1 at the 
oppoſite Part of the Circle (for it is a double 


3 oy, e — 
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DESCRIPTION 


. In the fiſt Circle is graduated 
che Line of Numbers, which is the | 
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Zodiack, is 4 Zone or Girdle, ſarrounding 
the Heavens; it 1s in Breadth 180, the Middle 


of which is the b om. or apparent Way of the 
Sun, in which are drawn the twelve Signs as a- 
bove deſcribet. 4 | 
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DESCRIPTION 


A T' conſiſts of 20 Circles, 12 Segments 
of Circles, and three Tables. 
FT Re 1. In the firſt Circle is graduated 
SS the Line of Numbers, which is the 
ſame with that Line commonly 


known by the Name of Gunter's-Zine: but this 


has the Advantage of all others, becauſe of its 
Length, which in Circumference is 58, 43 Inches; 


for its Diameter is 18 6 Inches, which is almoſt 


5 Foot in length, if ſtretched out: By this Line 
is performed Multiplication, Diviſion, the Rule 
of Proportion, and Extraction of Roots. But 
firſt you are to obſerve the Numeration upon this 


I | 
N x 
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Circle, which is thus: The Figure 1 at the 


Beginning of the Circle (where you ſee the 
Word Numbers) may either be or, or 10 or 

10, or 1000, Sc. then will the other 1 at the 
' oppoſite Part of the Circle (for it is a double 


Radius) be 1, 10, 100, 3500, 10000, encrealing all 


3 round 


05 


* * 4 * . 
- * 
8 2 , N ö 
1 #2 " 8 = 
* * 
, * > +®. k 2 
„ 1 
* 


round in a ten- fold pro rtion ; and the like ma 
* {aid of the 1 Gn Diviſions o 


z or, ©. * 


20 
£4 
8 
'Þ 


2 
1 
5 

12 
18 
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| Theſe Diviſions from 1 to in each Radius, 
are each divided into 10, but 3 to the End 


of the Radius, the Primes are * into 


and thoſe tenths each into 5, ſo each one of tho! : 


Y maler Pivifions ang. cn. 6. 


2. 


J 0 mau ly theſe I Sly | 

Rite, Ser the Log 7 A (of the Sector A 
„on the Circle of Numbers; there ſtay it, 4 

—— tidy $:00 erat + >the Sector 

now ſtands, move the Le 8 other Sector, 

e vill cur the Produtt. 
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3. Diviſion by the Circle of Nambers. 


+ Rule. Set the Hair of the LegA to Unity; and 
the Hair of the Leg B to the Diviſor; here 


8 nd ne hs de of - 


the Leg B to the Dividend ; tbe Hair of the 


13.5 
1 36 
1 16.9 
„ 
15.7 
33.8 


* 


3 88 
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4. Ts file Rb of Thres divelh, ee 1 


Proportion upon this Grrele of Numbers. Rule. 


Set the Hair of the Leg A to the ficſt T 
here hold it and move the Hair of the 
B to the ſecond Term; here ſcrew the Leg f 


will the Hair of the B cut the | 
portional Term e. kan ke ww; 


If 2 Yards f Cloth poſt 4 f. what will 6 Yards J 


3 67 


= ou work according to the Rule above, you 
nd the Anſwer to be. hs Yards: For, as | 
25 : 4: 13 6: L. 


20.2 


Sy Fr : :: hb 4 
54 
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Ne 40 1 
If 15 Yards of an thing colt 10 5. 

het . will "To. + RR 1 

2 > 30 66, which Fration 66 of a Shilling 
is to 
Note, You muſt alway s be ſure to have ſpe- 
cial Re _ to the N upon the Circle, as 
directed above, otherwiſe you may miſtake an 
Integer for a Fraction, or 1 for 10, 42 which 
will cauſe great Errors. 


v. To extraꝶ ths Square Root upon | the Circle 


umbers. 


Rule. 1 to Unity, and open the 
other Leg till that opening be juſt half the Di- 


ſtance between Unity, and the given Square to 


be extracted; then will the Hair B xp e Root 
of that Square: Then for Proof of your Work, 


move this Opening of the Legs until the Hair 


A cut the Root above a. for then will the 
| Har, B alſo cut the given Square. Example. 


Whats the ſquare Root of 9? 


_—C 1 ſet the Hair A to Uni , (or 1) and move 

the Le SE UL juſt half e Diſtance between 

18 che R ſo d by the lame 
upon 3, the Root ſou an 

7 Method [ nd the A * f 


Root of \ ; 


the given Square 9, and then I find it 


ere 


W co ot. nl. 


C25 ] 
VI. T Extras the Cubs Root by the Circle 
| ; F Numbers. W Ol” 
EKule. Having found the given Cube upon the 
Circle, ſet the Hair A to Unity, there ſtay it, 

and move the Leg B until it is exact 3 of the 
Diſtance between 1 where the Hair A reſteth, and 
the given Cube. Now, I ſay, the Hair B cuts the 
Root ſought. Example. F 


What's the Cube Root of 17528? 


I ſet the Hair A to Unity at the Top, (but now 
I .call that 1, 1000, from which I number my 
Cube) and divides the Space from Unity to 1728 
into three equal Parts, and the Hair B doth then 
fall upon 12, the Root ſought; And after the 


5 


fame Manner do I find the Cube. 

ATW be 1856217 25 
Root of < 27g to be 4 30 

| | 45499293 3357 
OE 869 198625 Sang 
8 | Funn ; 1," 

Deſcription and Uſe F the Circle of Sines 

F ot and Secants. PER ts 


The Line (or rather Circle) of Sines is taken 
from the Tables of Artificial Sines, which you 
have in moſt Books of the Mathematicks ; It 
begins with 1, and is numbred round to the ri 
Hand with 5 4, Cc. to 90%, which are 
grees; every Degree of which from 1 to 5 inclu- 


five 


* 2 


2 De 


five are divided into 60 unequal Parts, called Mi- 


. nates : But the Degrees from 5 to 10 inclufive | 


are divided into every two Minutes, from 10 to 


303 9 Degree is divided into 5 Minutes, that 


is, every Divition thereof is 5 Minutes; from 3o to 
40*,every Diviſion there is 10 Minutes; from 40? 


to 60 Negroegovery Diviſion is 1 5 Minutes; from 


60 to 701 5 be every Diviſion is 30 Minutes; 
from 70 to 80 Degrees, every Divifion is one De- 
gree: from 80 to 90 Degrees, every Diviſion is 


The double Figures which are placed with 
each Degree of the Sines, are Co-Sines, which 
ſerve here for Secants, becauſe that the Co-Sine, 


or Sine Complement, taken from the double 
_ © Radius, there remains the Secant of the ſame 


Arch. Whole Diviſions are the ſame as in the 
Sines above · mentioned. 4 


De Uſe gf this Circle of Sims in Spberick 


 Triganometry, the Doctrine of the Sphere, 


_ - Geography, ' Dialling, &c. 
i Ta the Spherick Triangle, right angled 
e 


at B, there are given g C 40, and th 
Angle at C 2 50 30% to iind a B. ö 


OrzaATtIoN. 


get the Hair B to Radius or Sine of go*, there 


hold it, and bring the Hair A to the Sine 40; 
ſcrew this Opening faſt, pt orb Setto 


until the Hair B cut the giyen Angle C 25, 92 
1 La R 


* 


„ wy V» 


Hair A to the Sine Comp of the 


18 


then doth the Hair A Lamas” 4, the ma Pro- 


Secondly, Us i in e , two Places, 

o, both in the 
La 51 wt N. and differing 
in Longitude 116, 1 . * Di- 
ſtance in in Engliſh Miles 


Pages - ca * 


As the Wading or whole Sine of ph 


Is to the Sine Complement of the gi en * 
2 or Diſtance between the Lead 


So iothe Sine of half the a tes 


tude, 


To! e Sine of half their Diſtance in the Arch 
of a great Circle. 


Or ERATION. 


Set the Hair B to the Sine of 90, and the 
the 


Latitude 38“ 28; move 


| Hair B xe the Half of the given Bret of 


Lo 38", 15, and then doth the Hair 4 


e Sine which doubled is 630 
3 ed” 69% the Miles in one 


999 e, gives 04 Eaglth Jul the Dr 
Pee Bos * 


* f Thirdh, 


" "A * 4. 
* 8 * 8 a 1 
3 n I 
. 3 R * 
P N * 
= oh . Fg 
0 I | * =y * 
oo 3 1 jw 
£ 
* 1 6 
* 


Thirdl „We Un of the Line of a in the 
. * DOE of the Sphere. ; 


Loet it be required to find the Sun's Declina- 8 
tion the ↄth Day of * ty or the 12th of Au- 
guſt, the 12th of October, or the 7th of Febru- 
ary ; all which Days the Sun entreth N, N, m, 

. and ze being 30-+diftant from the Equinoc- 
tial Points V and a, which with the Obliquity 
of the Ecliptick 237 30 are given, to find the De- 
clination that the Sun has then. 


AN ALve v. 
As thy Races, or whole Sine of 90 
ls to the Sine of the Sun's Diſtance from the 
| next EquinoChal Point Y or , | 
So is the Sine of the Obliquity of the Ecliptick, 
or greateſt Declinatio n 
To the Sine of the Declination ſought. 


OrERATION, 


| +» Set-the Hair of the Leg Bto the Sine 90, and | Thi 
the Hair A to the Sine of 309, move this 2 - | 
ing of the Sector, until the Hair B cat the Sine 
of 23%, the Sun's greateſt Declination, and then 
"the: Hair A will cut 114 in the ſame Circle of 
Sines, which is the Sun's Declination then, and 
is North on the two firſt Days mentioned, and 
South on the two laſt: After the ſame Manner 
may the Declination be found in any other Point 
« of the Ecliptick, * _. 5 


Secondly, 


7 


—_ TW T—_—_ 7 


[ 1 
Secondly, For the Sun's Amplitude. 


Example, What is the greateſt Amplitude the 
Sun can have at London; this is when he touch- 
eth the Tropicks of Cancer and Capricorn s 


Ax ATOGO AY. 


As the ape Complement of. the Latitude 
® 20 oy 
Is LIE: Radius, or Sine of 90, FE 
So is the Sine of the Declination 
To the Sine of the Amplitade. 


| OPERATION. | 
Set the Leg A to the Sine of 38* 29, and the 
Hair B to the Sine of 90; then move this Open- 
ing of the Seftor, till the Hair A cut the Sine of 
23 2, then will the Hair B cut the Sine of 
39? 52”, which is the Sun's Amplitude when he 
1s in either Tropick. 1 


Thirdly, To find the Sun's Altitude ben 

he is due Eaſt or Weſt at London. 
Example, What Altitude will the Sun have 
the 22d Day of April, at 51*paſt 6 in the Morn- 


ng, or at 9 in the Afternoon,” at which 
Ws the Sun is due Eaſt and Weſt ? 


LR, ' 5 
AN 4A. 
IF& 4 


. o 
* . we L EY Y 9 — a 
* , n 
1 30 | 
4 W " 1 
* 


Ax AL Ox. | 


As 5 Sine of che Latitude, 
Is to Radius, or Sine of 90, | 
So is the Sine of the Declination 
To the Sine of the Altitude. 


Note, This is only of Uſe from the oth of March - 
to the 12th of Seprember, that is, while the Sun 
is in Northern Signs: But by the ſame Method 
you may find the Sun's Depreſſion under the Ho- 
_ rizon, when he comes to the Eaſt and Weſt Azi- 
muths, or is under the Eaft and Welt "mans of 
the 3 

OrPzR ATION. 


Set the Hair of f the Leg A to the Sine of the 
ven n 319 3a, and the Hair B to the 
ine of 9e; then move this that the 
Hair A may cut the 1 775 which the Sun 
has on the 22d Day of * 32, and then 
doth the Hair B cut | the as which is the 
Altitude chat the Sun hack « at'the given 'Time. 


Fourthly, To find the Sun's Altitude at 6 
chli the Morning or 1 when 
tbe Sun is in Nortberu Signs, is De- 
Ne at that n be is in — 


| Example. What Aided ws: the Sun on ri 
the 22d, when his . is 15* 32 No 


Ax A- 


1 of . 4 * E * 
- 1 14 * * * * of * * at ax” he. i p T5 
wad. WES de KRG bY a 
* 1 0 4 | 
"4 „ 


Ax AL Ov. 


As the Radius, or Sine of 90 FLY 
Is to the Sine of the Latitude 51 42/ 
So is the Sine of the Declination 15 327 


To the Sine of the Sun's Altitude fought, 


OrERAT TON. 


Bring the Hair B to the Sine of 90, and the 
Hair A to the Sine of 31 32/, move this 
ing of the Sector till the Hair B cut the Sine of 
the Declination 15? 32, then doth the Hair A 
cut the Sun's Altitude, at that time which is x22 
6', and ſo high is the Sun at 6 O Clock, at the 
given Time and Place. And fo likewiſe on Oc- 
tober 24th, or January 26th, when the Sun has 
15 327 South Declination, at 6 o'Clock he will 
be 125 6* below the Horizon. But at Rome,whoſe 
| Latitude is 41* 50 N.. on thoſe Days, the Sun's 
Altitude and N at 6 O Clock will be 
5 10 17% and ſo for any other Place in the known 


- 


World, you may expeditiouſly find the ſame. 


s Lay, 25 nd the Altitude of the Sun any 
1 Hour of the Day, when be is iu the Equi- 
2 _ . nottial. * "ES | 

4 


Altitude on March the gth, orSeprember the 12th, 


Example. Let it ther ors to find the Sun's 
when he is in the Eq 


1 he tial, and has then no 
3 Declination in the Latitude of London, at 9 


Clock in the Morning, or 3 in the Afternoon. 
. t | | > > ANA* 


— 
ANALOG r. | 


As the Radius, or Sine of 99 . 
Is to the Sine of the Complement of the Lati- 


tude 38, 28, 


Sol the Sine of the Sun's Diſtance from the 


Hour of 6, 
To the Sine of the Altitude ſought, 


OrzR ATION. 
Set the Hair B to the Sine of 90, and the Hair 


A to the Sine of the Complement of the Lati- 


tade of London 38 28.3 move this Opening 
that the Hair B or 45 * the Sine of 2 ven 
Time 3 Hours from 6 o Clock, and then doth the 


| Hair A cut the Sine of 26* 6“, and ſuch is the 
Sun's Altitude at 9 in the Mornin , or z in the 


Afternoon at the given Time an Place above- 
mentioned. 


| Note, That every Hour in Time is equal to 


15 in the Equator. See the Table i in pag. 


? and the W Equinottial. 


Deer Ption and Uſe of the third Circle, en- 
itled Tangents. 


Thi is Circle is taken from the Table of Artifi- 


cial Tangents, which you will find in moſt Ma- 


* 


thematical Books, and begins with 1, and ſo is 
number d all round towards the ri ght Hand 
with a, 3, 4, 5, Sc. to 45%, and back Again with 
"46, 2 48, Sc. to 89; which ſtands with 1 De- 


a {mall Character. The N umeration up- 


on his Circle of Tangents is thus, VIS. 
From 


N 1 Fe" ? * by * 
dee * 1 by . : 
— % \ 
1 * 
| * 
1 * N 
* F 
} » a 


„ 
From 3 5 to 10 pevery Diviſion is 32 Min. 1 


10 to 453 5 Min. | 
And then back again, | ft 
Ti. =—_ 
From 4 80 to 85 gevery Diviſion iss 2 1 
85 to 89 4 "EN 


Now having deſcribed the Number, Sines, Se- 
cants and Tangents, I ſhall next ſhew their joint 
Uſe, which are univerſal in all Parts of the Ma- 
thematicks ; the Numbers and Sines may be 
uſed alone, as I have ſhewed above, but the Se- 
cants and 'Tangents muſt be. uſed jointly with, | 
the other, viz. with the Numbers and Sines as 4 
I ſhall now ſhew, | 5 
And firſt, in plain Trigonometry, where I ſhall 
apply it in taking of Heights and Diſtances, Cc. 

Admit I am on the Top of St. Paul's, London, 
| whoſe Height is 94 Yards, and there with a Qua- 

drant I obſerve a Place towards Hamſtead, and 
takes the Angle - A 
BAC, and finds 
it to be o, I 
demand how far 
the Place ſeen 
s from the Baſe 
of my ſtanding l 
3 ws. the; rt ne 0 6 
Side CB is required. | 21. Fr 

Firſt, By the e ERIN & 7 


ANA 


TRI 
AnxaLooy. 


As the Sine of the Angle C, 
To the Height BA on the Circle of N wid 


So is the Sine of the Angle A. 
To the Diſtance C B. 


/ 1 | OxxnatzON. 


Set hs Hair A to the Sine 20?, and * Hair 
B to 94 in the Circle of Numbers; move this 


ning of the Sector forward, towards the ri q MN 
Hand, until the Hair A cut the Sine 50“, 


will the Hair B cut 258.3 in the . * 
. wards the right Hand, 18 are Yards, the Di- 


| ſtance re 
Worte, The firſt Ti 


W the right Hani 


2 in the Numbers to- 
in this Caſe, is 200, and 


div on is one Unite. 


Secondly, By the Tangentg and Numbers. 


ANALOGY. 


As the Radius, or T — 9 
o che Side B A in the 
So is the Tangent of the pew 258. 

7 CB in he Number, — 


Or AAT IN. 


=> Set the Hair Bio the Tangent 45%, e 
* 705 more this Open ing 


for- 


grand Diviſion next is 10, and every Sub- 


g. EY 


* 4 * * 


L351 

forward, till the Hair A cut 94 in the Numbers, 
then doth the Hair B cut 258.3 in the Numbers, 
the Diſtance ſought. | 


E The Tſe 0 the Numbers, Sines, Tan- 
gents, and Secants in Plain-Sailing. 


Example,Admit you fail away N.E. by N. from 
® 12“ N. Latitude, till your Departure be 52 
Miles, I demand the Diftance run, and Difference 
of Laritude. | | 
Hf, For the Difference of La- b- 
titude, à b. 


AN ALo er. 


As the Radius, or Sine of 90 
To the Departure þ c on the Numbers, 
So is the Tangent Complement of the Courſe, 


371 Angle c, N | | It OE: 
8 4 different Latitude 2 h upon the Num- 
rs. | . | 3 


OrezR ATION, 


Set the Hair B to the Radius, or Tangent of 
45, and the Hair A to the Tangent Comple- 
ment of the Courſe. 56? 15, then carefully move 
this Opening, that the Hair A may cut 52 in the 
Numbers, the given Departure; and then doth 


the Half B cut ſomething more than 78 in the 
Numbers for the Diſtance run, ac. > 


D 2 Ax A- 


: 
. 
= 
tek 
die 
* SD *. 
8 5 
" Ly 


l o 9 i ag 4% * * —_ 2 
BY 1 
% 
U 3 = J 
* * x 


ANALOGY, 


As the Radius, Sine of go, 
To the Departure bc, 52 Miles 


So is the ſecant Complement of the Courſe 


Angle c 56 15'; 
To the Diſtance run 4 c in the Numbers. 


Or EK RATIO. 


Set the Hair B to the Sine of go, and the 
Hair A to the Secant of 56 + (which is no other 


than the Sine Complement) move this Opening 


that the Hair A may cut the Departure 52 in the 


Number, and then the Hair B will fall near 94 


in the Numbers, the Diſtance ſought; and after 
this Manner any Queſtion in Plain Traverſe, 
or Mercator Sailing may be wrought with Truth 


and Expedition. 
3. The Uſe of the Numbers, Sines and Tan= 


- gents in the Doctrine the Sphere, or 
Practical Aftronomy. if EO 


Example, June 25, I would know the Sun's 


right A cenſion, having his Place and E eateſt 


Declination given. 


ANAL OGx. 


3 As the Radius, Sine of 90 42 4 
Io the Sine Complement of the Sun's ow 


on 
F ELD 
- 


clp- 
So 


. eſt Declination, or Obliquity of the 


a BD & 4a ac - 


'T#) 
So is the Tangent of the Sun's Diſtance from 
the next Equinoctial Point F or in the 
Escliptick, : . 
To the Tangent of the Sun's Diſtance from 
the fame Point in the Equinoctial. 


On the Day above given, the Sun's Place is S 
14 10 at Noon, that is 75 50“ from the next 


Equinoctial Point . 
| OrzRATION. 


Set the Hair B to the Sine of 90, and the Hair 
A to the Sine of the Complement of the Sun's 
| greateſt Delination 664, ſcrew this Opening faſt 
and coy the Hair A to cut 75* 50, the Sun's Di- 
ſtance from the next Equinocial Point = in the 

Tangents, then dcth the Hair B cut the . 
of 54* 37 the Sun's Diſtance from = reckoned in 
the Equinoctial, which ſubſtracted from 180? 
reſts 105® 23 the Sun's right Aſcenſion reckon- 
ed from the beginning of V, which I turn into 
Time (by the Table in pag, 93) thus, 


= 
' Deg. 105 is 7 © Oo) 
Min. 15 8© 1 © 
Min. 8 wo 0 32 


Sum 7 x 32 is the Sun's right Al- 
ceenſion in Time. Fi 


* 
* 


. 


D-g- ˖öð ꝗ ö v 


| * N * 4 a W „* N * 
Py «&. * * PEE ö 
8 f 
- * by 
* 
* 0 
85 b 
- 
#7 . 
' 


2. To find the Sun's ri gbr Aſcenſion by haw= 
ing the Sun's preſent and greateſt Declina- 
tion given. | 


ANALOGY, 


As the Rodin, Ain of 90 
To the Tangent Complement of e the TRY 
Declination 232, 
So is the Tangent of the preſent Declination, 
To Sine of the Right Aſcenſion, 


Example, Let "a Sun's Declination be 22*, 
45 N. 
| i 


Set the Hair B to the Sine of 90, and che Hair 


A to the Tangent of 664; move this . 
of the Sector till the Hair A cut the Tangent o 
the Sun's Declination 225 45 „and then doth the 
Hair B cut the Sine of 74? 37' the Sun's Diſtance 
in the Equinoctial from Libra as before. 


3. To find the Aſcenſional Difference, alſo 
1 the Sun's - Riſing - 2 Fo and the the 
a of the * and 1 in any L. 
_ #itu Co 


Anatooy. eas 


45 the Radius, Sing offs go 
0 the Tangent of the Latiude, : 


= 


Berk = mw ad 


"Wy 
So is the Tangent of the Sun's Declination on 
the Da props, 7 223 0 2 
To the Sine of the Aſcenſional Difference in 
Degrees and Minutes, which muſt be redu- 
ced into Time by the Table, p. and if the 
Declination be Norch, 
Difference in Time to 6 Hours gives the 
Sun's ſetting at that Time and Place, which 
doubled is the Length of the Day, whoſe 
Complement to 24 Hours is the Length 
of the Night, and the Sun's ſetting ſub- 
ſtrated from 12 Hours leaves his riſing: 
But if the Sun's Declination be South, then 
the Aſcenſional Difference in Time ſub- 
ſtracted from 6 Hours leaves the ſetting, 
whoſe Complement to 12 Hours is the ri- 
ſing, and then the Length of the Day and 
Night is ſhewed as above. | 
Example, Auguſt 29th 1725, I would know 
the Aſcenſional Difference, the Time of the Sun's 
ging and ſetting, the Length of the Day and 
Night for London and Rome. l 


OrzR AT TON for London, 


More, The Sun's Place and Declination taken 
ee will be near enough for a Work of this 
Rc... 
Set the Hair B to the Sine 90, and the Hair A 
to the Tangent of the Latitude 51* 25 move 
this Opening till the Hair A cut the 2 s Decli- 


nation that day at Noon 5 16 and then doth 
the Hair B cut the Sine of 6“ 40, and ſuch is the 
Aſcenſional Difference ſought, which reduced 
into Time 1s 26 40% Now becauſe the Sun has 
i North 


4 ; 


add the Aſcenſional 7 


'TeJ © 


North. Declination, I add this to 6 Hours, ſo the 


1 H. | 
Sun ſets that Night at 6 26 40 
And riſeth at | 5 33 20 


6 26 40S. n a0 Day. 
520 doubled ig 11 6 40 Night. 


Or ER ar1on for Rome. 


Set the Hair B to the Sine 90, and the Hair A 
to the Tangent of the Latitude of Rome 41 50'; 
move this Opening till the Hair B cut the Tan- 


gent of the Sun's Declination 5 167, and then 


doth the Hair A cut the Sine ot 4* 44 the Aſ- 
cenſional Difference ſought. ä 


Cavrron. 


In all Analogies wroughe by this Inſtrument 
ou muſt carefully mind whether your {econ 
Taggen be more or leſs than 4553 if it be more, 
as in the Caſe above, where the Latitude of Lon- 
don is 312, then doth that Hair that lay at Ra- 
dius, give you the fourth Term or Anſwer: But 
if the ſecond Term, dis. Tangent, be leſs than 
452, as in the Caſe above for Rome, where it was 


® 


I = 41? 50", then the ſame Haif that lay at Radius, 


muſt he at the third Term, and the Hair that cut 


the ſecond Term will give the fourth Term. 
The Reaſon of this is, becauſe the Tangent of 435 


is equal to the Sine of 909, and that then the 
Tangents above 45 encreaſe exceedingly. 


No- 


| 
| 


Sun at that Time and Place, 


EO. 
Now this 4 44 turn'd into Time is 18˙ 56”, 
which added t to GH, makes 6 H.18'56”, the Time 


of the Sun's ſetting at Rome on the given Day 
above. 


; 3 


18 56 Sun ſets, doubled is 12 
: 8 Riſes, doubled is 11 ie, 8 


- . thou! the Length of the Day and Night at Rome. 
4. The Latitude of the Place of Hebigarion, 


with the Sun's Azimuth given, to find bis 
Altitude upon that Azimuth. ; * 


ANALOG x. 


As the Radius, Sine of he | 
To the Tangent of the-Latitude, 
So the Sine of the Sun's Azimuth from the 

© - Eaſt or Weſt, 

To the Tangent of his Altitude, 


Example, Let the Latitude of the Place be 


London, and the Sun's Azimuth from the Eaſt 
or Weſt e 40% What's the Altitude ? 4 


OrzznzATION. 


Set the Hair B to the Sine of 90, and the Heir 
A to the he Har 51 32, then move this Open- 
ing until the A cut the Sine of9* 9? 49', (mind 
the Caution in pag. 40) and then doth the Hair 
B cut 12* 6” in the Tangents, and ſo high is the 


5. Given 


£4] 


| 5. Given the Elevation of the Pole, the Sur's 


|  Dedlination and Hour, or Sun's Diftance 
from the Meridian, to find the Sun's Alti- 
tude. 


ANALOGY. 


As the Radius, Sine of 90 fy 

ap Tangent Complement of the Lati- 

80 Sine Complement of the Sun's Diſtance 
from Noon, Bs 


To the Tangent of a fourth Arch. 
| Now Note, 
If the Time given be between 6 in the Morn- 
ing, and 6 at Night, then this fourth Arch muſt 


be ſubſtracted from the Sun's Diſtance from the | 


North Pole. 5 
But if the Time be before 6 in the Morning, 
or after 6 at Night, then add this fourth Arch to 
the Sun's Diſtance from the North Pole, the Sum 
or Difference is the fifth Arch. 
. Now ſay, 


As the Sine Complement of the fourth Arch, | 
To the Sine of the Latitude of your Habita- | 


tion. 5 | 
. So 1s the Sine Complement of the fifth Arch. 


To the Sine- of the Sun's Altitude. 
Nample. What's the Sun's Altitude the 22d 


3 H the Aſternoo 


Or- 


Day of April at 2 at 9 in the Morning, or 


m hs m4 a * 


27 
m 


Ang 


L 43 J 


OexR ATION. 

Set the Hair B to the Sine of go, and the Hair 

A to the Tangent Complement of the Latitude 

of London, 38 28'; move this g, that 

the Hair B may he on the Sine of the Sun's Diſ- 

tance, from 6 o'Clock, which in this Example 

is 45 and then doth the Hair A cut the Tan- 
gent of 29* 20, which is the fourth Arch. 


From a Qua : . 
Take the Sun's Declination IS 32 
Reſt the Sun's Diſtance from the 2 8 
North Pole. | . 
The fourth Arch ſubſtracted 29 20 
Remains the fifth Areh 8 -- 


Then ſet the Hair B to the Sine Complement 
of the fourth Arch, vis. 60? 40, and the Hair A 
to the Sine of the Latitude of London 31 32*; 
move this Opening until the Hair cut the Sine 
Complement of the fifth Arch 44? 527, and then 
doth the Hair A cut the Sine 39“ 197 the Alti- 


tude ſought : And thus may the Sun's Altitude 


2 Time and Place be exactly and ſpeedily 
un | . 


6. Given the Latitude of the Place, the Sun's 
Declination and Altitude, to find the Hour 
of the Day. | | 
This is the 11th Caſe of Spherick Triangles, 
in which there are three Sides given to find the 
Angle at the Pole. 


Example. ; 


L. 44 J | 
Example. April 224, at London the Sun's De- 


clination 159 32", Altitude 39% 19, what's the 


_—_ 3 * ; 
This will be performed with more Difficulty 


than the foregoing Problems were to thoſe un- 


* 8kill'd in Spherick Trigonometry, for whoſe ſakes 


is inſerted the annexed Scheme for Demonſtra- 
tion Sake. 

The primitive Circle repreſents the Meridian 
of the Place, P the North Pole, 8 the South, 
Ed the Equinoctial, HH the Horizon, HD the 
Sun's Altitude 39 19, HP the Latitude 51 32, 


ec the Declination 15 32, in the oblique Sphe- 


ric Triangle, AZP. 


C 45 J 
ZP 


: Lat. 380 28 
Ap L le- Len 74 28 Tire 
AZ Alt. 50 41 


to find the Angle APZ, or Time from Noon. 
Rule, Take half o longeſt Side, vis. AP 
74* 28', half is 35? 

2. Take half the Bai of the other two Sides, 


vis. AZ, 50* 41 added to ZP 38 28, their Sum 1 Is 
89? 9, half is 44 


3. Take half ch the e Pieence of the two ſhort- 
eſt Sides, vis. AZ, and ZP, their Difference is 
r2* 15 half is 6 6. l. Now lay, 

As the Tangent of half the longeſt Side | 
To the Tangent of half the Sum of the other 
two Sides, 


So is the Tan — of the Difference of the two 
ſhorteſt Si 
To the Tangent of half the Differerice of the 
Segment of the Baſe, which in this Caſe 
before us ſubſtracted from half the Baſe bp 
leaves cP. 

Then in the right 9 le 3 Triangle 

ze P, right angled at c, I 

| As the Radius Sine 90, 
| To Tangent gP, above found, 

So Tangent Complement ZP, 


To the Sine Complement of the Angle d PZ, 


OPERATION. 


Set . Hair A to che Tangent 395 145 and 
the Hair B to the Tangent 44 34; move this 
1 until the Hair A eut the Tangent 


2, then will the Hair B cut the Tangent 
* 


2 


2 * W FI 22 ** a 
* * - 
a * 
=— * 


— 


8 543 ſubſtract this 7? 54 from P 37 14, and 


the Remainder is 29? 200 CP. 


Now, ſet the Hair B to dhe Sine-of 90, and 


the Hair A to the Tangent Complement of the 
Side ZP, viz. to the 
carefully move this g of the Sector, un- 
til the Hair A cut the Tangent of 297 200 (equal 
to the Side cP) and then doth the Hair B cut 
the Sine Complement of 45* nearly, and fo 
much is the Angle at the Pole required, which 
reduc'd into Time, is three Hours; fo the Time 
of the Day is either nine in the Morning, or 
three in the Afternoon. And by what goes be- 
fore, it 18 evident, that any Problem in the Sphere 
y ſpeedily and exactly be wrought by the In- 
ſtrument, fo I think it needleſs to give an 
more Frampiee of ther Lind; only ro make good 


my Promiſe, I ſhall ſhew their Uſe in Dial- 

ung. Ss . 
5. The Uſe. of the Siner and Tangents in 

1 Firſt, For an horizontal Dial. 


ANAT Or. 


As Radius Sine 90, : 
Is to the Sine of the Latitude of your Habi- 
7 e0on, by 

So are the Tangents of 157, zo“, 45*, 60® 
and 75%, feverally in the 3 Shed, 
To the Tangents of the Diſtances of the Hour 


Lines of 1, 11; 2, 10; 3, 93 4, 83 5 
| «7 | 2 1 


/ 


angent of 51 32; then 


und y from the 
tze Plane, 


f 


"OO 24 * „ 9 W er" , 
C 4 
, - 
q 4Y 
* 
3 - 
* 
0 f = 


Subſfile or Meridian upon 


Example, I would have the Hours Diſtances 


of an horizontal Dial for the Latitude of 


don. 


OrERATTLOR. 


Set the Hair B to the 
Sine of go, and the Hair A 


to the Sine of the Latitude 


of London 51 32. ; ſcrew 
this Opening of the Legs 
faſt, and move the Hair Bro 


cut the Tangent of 15, then 


doth the Hair A cut the Tan- 
gent of 11 51; and ſuch 
is the Diſtance of the haur 
Lines of 1 and 11 from the 


Subſtile, and after the ſame 


manner you will find the 
other hour Lines, quarters 
and half hour Lines, as ex- 


hibited in the adjacent Ta- 


ble. But when the Tan- 
gent in the Equator, which 
in the Proportion is your 
third Term, exceeds 45, 
then doth the Hair B that 
lay at Radius give the fourth 
Term; mind the Caution in 


Page 40. 
The firſt Column is the 


Hours, half hours and quar- 


ters ; in the Second is con- 
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tain'd the Degrees and Minutes in the Equinoctial 


anſwering to thoſe Hours, being the ſame with the 


Angle at the Pole; the third and laſt to the right 


Hand contains the Degrees and Minutes ot each 
Hour Diſtance upon the Plane. 


Laſtly, For the Hour Diſtances upon à ver- 
tial North and South Plane. 


ANALOGY. 


As Radius, Sine 90 | 
To the Sine Complement of the Latitude of 
your Habitation, 9p 29] 
So are the Tangents of 15, 30, 45, 60and 752% 
being the Angle at the Pole of each ſeveral 


Hour Line, 


To the Tangents of the Diſtances of the thaw | 


Lines of 1, 11; 2, 10; 3, 9; 4, $; 5, 75 48 
jo. this Table ſhewerh. 3-32 93 $1 83 55 * 


S SN LR 


.* 
4a Dd as 


— Wo | rr 
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Orr. . 
Set the Hair B, .to_ the mel 

Sine of 90, and the Hair A. 
to the Sine of 38 28 (it be- liz: 
ing the Complement of the 1 
given Latitude 31 327) ; | 2 
to this opening ſcrew the | 3. 
two Legs of the Sector faſt, 1 
and move the Hair B to cut | 1 
15 in the Tangents, and | 2 
.then doth the Hair A cut | 3 
the Tangent of 9 2 | 2 |: 
which is the Diſtance of the | 3 

ö hour Lines of 1 and 11 | 2 

from the Subſtile or twelve 3 

5 Clock; and thus by the 

F | ent you may exa- | 

; Table, or make 


another for any given Place. 
1 my Reader to be 
.acquainted with Dialling, 
ſo I ſhall forbear to ſhew 
how to delineate the hour 
Lines when calculated, or 
the making of any other 
Dial, becauſe chat is not 
my preſent Deſign, but to 
ſhew only the Uſe of the 
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1 
The De o and Uſe of the Space ” 
8 e 4 ab Circles. 


dis prea te i a er 
e : 


the Virgin, e Ballance or Pair bY che 
Scorpion, the Archer or ſhooting Horfeman, 


the Goat, 


ines. 
In this [ame Place, you have alſo 211 the 
= ſes of the Bun aol Mood, dnt 27 Jy 
e at Landon, until the Year 1750, 28 - 
ample, lockmg upon the Inſtrument, I fee 1 
O 6 36' 5 118, upon which iy one ne df 
Hairs of the , and it will cut che 11th 
Fo 5 regs clipꝰ d, me ep e Daxkneſs 
un is chen 

chereof wil Ae n at 
: when 114 Wi Ne mths un — wi 
fide, as the P for Dipits 
with R 
without Rays, thus @, i the Moon; and when 
the Luminaty is but art ec | Hors it is al- 

ed e e 8 iveclip- 

led, orthugw, when the upper Jide is bleu 
red; whenever vou find the Wich re- 
| rpparent Time of 2 le'Ecliple 
to be more than 12, that the Exceſs above 12 is 
the Time the next Morning, as 17 Hours is at 
5 the next, Ec. for all aſtronomical Times be- 
Ein at Noon on one Day, and ends at Noon the 
next 


7 


the Water - bearer, and the two 


ay, which is to inform you chat che 


s about it, A 0, e Joh, W | 


r 


a. AY p A a. 


RY Aldo ber 


| ves! — — SD .— 


CS 3 


pong (fee the Ward Zine Ex ample 2, On. 


a5 2 2 55D, 4 0 * e wal ll 1 


ly 12 e 
r 


rh r 
Jupiter and Naas. 7 5 ö =. 


24* FX, 9 To - 
which lay the Hair of Ehe S ter 34 and it cuts 
— 72 * the Time when that ow 
junction ba 

In che 8 vou. will alle fm when 


the two inferior Plamm, Venus an 


Mercu 
may be ſeen in the Sun, As for Inſtance, . 


de uf the Tun, wall 
at 10 M, which is To inns yon 


loc in che 


Hm 2551 9 0 © 
tant at wen 
whe la 


— 
—— and at 


Note, Wihansver vun md n gure 
r a dt is fr Ne 


—— Prong” 

——— Es 
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on be Tan 
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for the Reaſon above given: And likewiſe an 
Eclipſe of the Moon on the 14th Day of February 
Anno 1747. Theſe Eclipſes and Tranfits are not 
only pleaſant for Gentlemen to contemplate, but 
alſo uſeful to Mankind in general, as being help- 
ful in 1 Difference of Meridians 
between any two Places upon this terraqueous 
a | 
5. Deſcription and Us of the Fifth Gr- 


Cie 
Were, The ach Circle is nothing but an Aboun- 


G__ the 5th. 

he 5th Circle, as mark'd on the Legs of the 
Sector, contains the Signs of the Zodiack, which 
are 12 in Number, noted by their proper Cha- 
racters, each Sign "_ divided into 30 equal 
Parts calV'd Degrees, and Numbers with 10, 20, 
30, each; in this you have the Sun's Place an- 
nie ihn 
when I come to ſpeak of the Days, Sc. 


e e en, esc 


In this Circle you have the Sun's right Aſcen- 
fron in Time, beginning with one Hour, and 
numbred round with 2, Þ 4, Oc. to 24 Hours ; 
"this Circle is . divided, to anſwer the 
_ Sun's Place each Day in the Year, every Diviſion 
of which is one Minute in Time; its Uſe is to find 
che Time of Southing of the Planets and fixed 
Stars; for if from the tight Aſcenfion of the 
Moon or Star, you take the Sun's right Aſcen- 


fion 


G52. . 
fion in Time, there will remain the Hour and 
Minute of their —— : By laying the Hair of 
the Sector to the Day of the Month in the 12amh 
Circle, or to the Sun's Place in the 5th Circle, it 
will give you the Sun's right Aſcenſion at that 
Time: And fo for the Moon or any Star that are 
in or near the Ecliptick, by laying the Hair to 
their Longitude, it gives you their right Aſcenſion 
an Time: But if the Moon or Star have Latitude 
(as 5 they have) it increaſes, or dimi- 
niſhes the right Aſcenſion according to the Star's 
2 at that Time, for if it have North Latitude 


E NMVVN I Decreaſes .; Abe. FP 
ln} SgKuan r Increaſes Fright CITY x 
But if the Star have South Latitude N 0 
"WEXV HIT Increaſes 2. go o 
* SAK lan Decrease right Aſcenſion, 
I ſhall here ſubjoin a new Table, ſhewing in 
each Sign, to 9“ of North and South Latitude, 
how much you ſhall add or ſubſtract to or from 
che right Aſcenſion in the Ecliptick found by e 
Inftrument, that ſo you may gain the true right 
Aſcenfion of the Star anſwering unto its Latitude 
e 


* E * | Add 
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- this Table with the Stars 


| 1 
The Uſe of this TAT r. 
Wi the Longi ren 5 
ter the 5th Cizcle of the Inſtrument, to which . 

' ly the Hair of the Sector, and then it will cut 

| the 6th. Circle, and give you 1 Aſcenſion: 
fing it to be the Echptick; thus done, enter 

titude on the _ 
and Longitude in the firſt or ſecond Column, an 
in the Angle, or Place of Meeting, you have the 
Minutes and Seconds in Time to be added to, 
or ſubſtracted from, the right Akenfion, as the 
Table directs above Sund, and the Sum or 
Remainder will be the true right Aſcenſion of 
that Star. Example, Auno 1125, December 11 
5 Moon w 


- b ; F would know at what Time the 


be upon the Meridian in the South: The Moon 
ts 10 Days old, and confequently the eſtimate 
Time of South is at eight at Nh: at which 
Time I find her Place in Longituge to be F 16* 
58', in Latitude o 56 South; now, I turn to 
the Inftrument and move one of the Hairs of the 
Sector to the Longitude of the Moon, V 16? 58, 
and je cuts the ri t Aſcenſion in one Hour two ' 


by makin 


„with the Moon's Latitude 


[56] 


ſubſtracted from the Moon's right Aſcenſion) by 


firſt — 24 Hours, which you mult always do 
3 


when need requires) there remains h 35 10”, 


the true Time of Night that the Moon will be | 


upon the ſouth Part of the Meridian. 


7. The Deſcription any Uſe of the Seventh 


role. | 


This Circle gives the Sun's Declination every 
Day in the Year, and is divided and laid down 
according to the Sun's Place, or Days of the 
Month, into four grand —— Diviſions, be- 

ginnung Y and and numbred each Way to 
0 with 10%, 20*, 2 55 30% being the 
Sun's greateſt Declination when he enters the 
tropical Signs & and . Every Diviſion of 
this Circle, from o to 23? is 15 but from 

| 23? to 23* zo“ (here the Declination alters but 
 Nowly) each Diviſion is 5 till you come to 
23?, 25/, and then you have four Dots, every 
one of which is a Minute, which brings you to 
23* 30“ the greateſt Declination, Le, 

The Sun's Declination increaſes from the 9th. 
of March to the 1oth of June, and from the 
12th of Seprember to the 1oth of December; in 
the former Cale it is North, and in the latter, 
South. | | bo 

It decreaſes from the 10th of Fuze to the 
12th of Seprember, and from the 1oth of De- 
cember to the gth of March; in the firſt Caſe 
it is North, and South in the latter; ſo that 
from March g,, to September 12, the Sun has 
North Declination ; that is, while he is running 

enro 


; 


— «4_ 1 a t. aw 


1. 
thro' theſe fix Signs Y, 8, I, S, K, M: And 
from September 12, to March 9, he has ſouth De- 
clination ; that is, while he is running thro' theſe 
ſix _ , N, 7, , =, X, as the Inſtrument 
plainly ſheweth. 
Example, What's the Sun's Declination the 
third of ly? | 


OrrtRATION. 


Lay the Hair to the Day of the Month in 
the 12th Circle, or to the Sun's Place S 21 48 
in the 5th Circle, and it will cut the Circle of 
Declination in 215 44, and is North as the Ti- 
tle directs. I might here ſubjoin Tables (as [ 
have done for the right Aſcenſion) to make the 
Inſtrument ſerviceable in the Planets and Stars 
Declinations, but that would cauſe the Book to 
ſwell too much; befides I ſhould then exceed 
the Bounds of my intended Deſign. 


8. The Deſcription and Uſe of the Eighth Cir- 
cle, as marł d on the Seflor. 


This Circle 2 you the Sun's Amplitude, ſer- 
vin pa for the Latitude of 51* 32“; beginning 
at 1 and , and numbred each Way with 10, 
20, 30, 39 52, ending at S and W, 3 
greateſt Amplitude that can happen in the Lati- 
tude abovemention d, See Page : Every Di- 
viſion of which is zo till you come to 39 and 
then each Diviſion is 10% which bring you to 
39? 2% the greateſt Amplitude; it increaſes 
and decreaſes as the Declination doth, which — 


- 


„ „„ 5 
and is always North, when the Som is in northarn 
Signs; and South, when he is in ſouthern. 
n What's the Sun's Amplitude, July 
3 


OrtRATION. 


L xy the Hair of the Sector to either the Day 
of the Month in the 12th Circle, or to the Sun's 
Place in the 5th Circle, and it will cut the 
eighth Circle in 36*$, the Amphtude of riſing 
and ſetting from the Eaſt and Weſt to the North- 
ward. It is of great Uſe to Mariners to-find the 
Variation of the Compaſs. 


9 The Deſcription and Le of the Ninth Cir= 


clk, as mark'd on the SeHor. 


This Circle ſhews the Sun's riſing and ſet- 
ting every Day. in the Year, for the Latitude of 


+4 32 ; in which the Roman Letters ftand for 


is rifing; and the eommon Figure the ſetting ; 
every Diviſion of which Circle is 3 Minute in 
we, in which you may obſerve the Sun riſes 
2 roch of N 

3 475" 16%, | l at du 12 44” 
which are the Com 22 . 
12 Hours N | Porky May roy hr 
ways gives the Length « ; longeft 
Day in Latitude of Fondon is 100 25 28”, which 
taken fram 24 Hours leaves the Length. of the 
Night, 34 32", Ke Page i), the Words Ri- 


| — When you would find the 
uns rifing and ſetting for any Day PRI 


(being the longeſt Day) at | 


. 321 


| hy one of che Hairs of the Sear to the Day of 


the Month, and it cuts this gth Circle in the 
Hour, and! Minure of the Sun's riſing that Day. 

Example, July 4, I would. know the Time of 
the Sun's xiſing and, ſetting, the Length of the 
Day and Night, and how much the Days have 
decreas d. | | 


- 


QAR. | 
Lay the. Hair of the Sector to the given Day, 


Fly 4, and it cuts this gth Circle at 40” paſt 4, 


to which I refer 


1 


Sun. 1 


the Suns riſing; and 49” before 8, his ſetting ; 
which. douh ia 15* 58' 40”, the Length of 
the Day; this ſtrated from the longeſt Da 

at London 16* 25" 28”, reſts 26 45”, and. fo 


much are the Days ſhortned. 


10. The Deſcription and Uſe of the Tenth Cir- 


oe 4s marit a on the Senor. 


This Circle gives you the Equation: of natural 
Days, commo called the. Equanom of Time, 
the Reaſom at you have under that Word, 
: ; i i numbred round with 
| which Mines, and the Divi- 

are Secands, N of which 16 1 
There age forg Dum in the Lear that the Sun and 
pendulum Clock go together, which are: theſe; 

| 7 iy 6 
2 1 
uguſt 20 
— 12 


| with theſe Words, faſt, flow, which tells you 


whether the Watch is faſter or ſlower than the 


L 607] 
There are alſo four Days in the Y ear on whic 
the greateſt Equations happen, vis. 


3229 Watch too 
January 30 Equations | "3%, 
May 17 | „„ . 
Ful 5 46 
— 23 16 9 ſlow. 


When youwould find the Equation of an 2 
vou have no more to do than to lay the Hair of 
the Sector to the Day of the Month. and there is 
the Equation given, Cc Go By 

2225 le, 5, 1 wou ow the Equation, 
and hither fab, which ſhews the apparent 
Time, or the Watch, which ſhews the equal 
Time, is then the faſteſt. - 


' OyxnArION, 


Lay the Hair of the Sector to the given Day, 
222 5, and it cuts this ꝛoth Circle in 5' 14”, 


atches too 
Note, On each Side of the four Days of the. 
greateſt Equation, you will meet with half Di- 
viſions, which are - tr 28 againſt July 9 and 
11, ſhort of the Day of the teſt Equation, 
and don Fuly 19 and ue fe other Side = 
d ee you vill nave with four ſach 
Diviſions. - 


. The 


* —_ 4 4 N * N - 
' ye bo -- 
ry - 
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11. The Deſcription and Tſe of the Elærenb 
Circle, as marked on —— 


This Circle contains the Letters proper for 
each Day in the Year, being the firſt Seven of 
the Alphabet, and ſerveth to find the Day of 
the Week, having firſt found the Sunday Letter, 
which is always one of thoſe Seven, in a com- 
mon Lear; but the Leap-Year hath two, the firſt 
ſerving from the firſt of. January to the 24th of 
February, and the other Letter from thence to 
the Year's End. 

The Letter that ins each Month in the 
Year is known by the firſt Letter of the follow- 
ing Words, viz. eee 

At, Dover, Dwells, George, Brown, Eſquire, 
Jan. Feb. March, April, May, Jane, 
Great, Charles, Finch, And, David, Frier, 
July, Auguſt, Sept. Octob. Nov. Dec. 


By which you may obſerve, that January and 
October begins with an A; February, March, 
and November with D; April and July with 
G; May with B; June with E; Auguſt with 
C; and September and December with the Ler- 
ter F. By theſe ſeveral Letters are the Days of 
the Week known, for having firſt found your 
Sunday Letter for the given Year, the next Let- 
ter in Order is Monday, the next Tueſday; &c. 
Example, I would know what Day of the 
Week the 6th of July, in the Year 1725. 


The 


£61] 


The Domunical or Sunday Letter is C, which 


I look for in the given Month y, and J find 
it placed with the 4, 22, 19 wil . ng Days, 
which are all 8undays in adpril and dy, there- 
fore if the 4th be Sunday, then the 5th is Mon- 
Sad is Tuelday, Sc. 

Example 2, What Day of the Week doth 
Chriſtmas-day fall on, in this Year a725? Ha- 

ving found the — Letter C, for the given 
Lear 125 ; Lind e | the 5, 12, 19 
and as 8 September and Decamber (accord - 
erſe in 


* then the 2 5th is 


2. Ohe Deſoription and Lie he Twelfth 
| e . 


This Circle contains the Months with the Days 
in each; the Number of Days in each Month are 
abba y the Roman Charatter, and each parti - 
Day by a Gradluation, and numibred with 

20, 20, 30, Gr 34-3 and in February the Days are 
numbred with 10, 20, 28, which are the Number 
_ of Days that Monch comains en a <ommen Tear, 
but in the Leap- Lear, it has 29 E but, how- 
ever, the Days in every Month che 
Sun's Place in general thro a Revolution of 
four Years, therefore the und the 
three common Veurs are redur'd to an 


Iity, in in which theLieap-Day is diftzibuted.amang(t : 


them all four. For in every of abe three eamamon 

Tears the Sun's Place is on che lame Hay of the 

Month in the following Lear leſs by a4 1 

but in the Leap-Year at 1 9% 

that is the Motion of a Day, 59 ry 
* 


_— 61) — Days are all 


* Rn e e 


| by ts 4 20”, as is evident from the fol 
able 


Juuuary 1, 41901 * aa ac 


| Ninh in the eſt 
r 2 


ES 


lowing 
deduced from 93 wt * 


22 FE 22 5 ; 
23 0% 21 51 At Noon. 
24 WV 22 86 
25 0 22 22 

— — ate ES — T TE ASE TER — 


June I, h n a4 16 


By hich it a pears, 88 finding the 
piace b che L "there will phe) 


than * Difference on the fame Da Day "— 
Year, and on Ee 
Near: But the nt be- 
(viz. the Days of the Month and Sun's 
„ firſt after Leap-Year ; 
it be ad paſt, 2 i 
3 — the 
— nfs the 
add 44 48 W 


9. 


Method come at the Sun's true Place, agreeing 


with Calculation. 
Example, what's the Sun's s true Place on Sep- 


tember 8, at Noon, in the n Tears 1725, 
26, 27 and 17287 


Or ER ATION. 


Lay the Hair of the Seclor to the given 
and it . the 5th Circle in M about 26* 4, then 
becauſe the Year 1725 is firſt paſt Leap-Year, I 
conclude that to be the Sun's true Place for that 


Day and Year; then from . 26* 30 oo” 


Sub, 144 
Reſt O Place vp thefam RN 26 15 40 
— [nm gu" 1225 


— 
Reſt O Place 1767 the fume Dax 26 O0 20 


44 48 
Sum © Place 37:8the fe Day ue 26 45 8 


, By this Method you will nearly come at the 
Sun's true Place at any Time. 


13. The Deſcription aud Ukof the Thirteenth 
Circle, as marked on the Sector. 


In this Circle are placed the fixed Feaſts, Terms 


and their Returns, nf wering to the Days of the 
Month in the 12 N 14th Circles; and there 
you have alſo a Tranſit of Mercury over the Sun, 
with 4 Lunar Eclipſe, as mention'd in Page 


*43 pd Ba fideo ad tits a 1 
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as for Example, lay the Hair of the Sector even 
with che Bottom of any Word herein mention'd, . 
and it will cut the Days of the Month in the 12th 
and 14th Circles that ſuch Feaſt falls upon; as 
for Inſtance, St. Fames I find to be July 25, and 
looking in January, I find Term begins; the 
Hair laid to the Bottom of the Word (that is even 
with the Line that the Word is ſuppos:d to ſtand 
in) and it cuts the 23d Day of the Month, the 
Day that ary Term begins; but when that 
Day is Sunday then the Term begins on Monday, 
and likewiſe on Monday in Michaelmas Term, 
Sc.; theſe are call'd fix d Terms, becauſe they 
keep one certain Day of the Month, as you. may 
find. them placed in the Inſtrument : Alſo in the 
Calendar Circle you will find the Wards Fire of 
London, to the Bottom of which lay the Hair, and 
it will cut Seprember a, which is the Day on 
which that great Conflagration begun in the Lear 
1666. Laſtly, I find wrote Octab. Pur. (ſee the 
Word Return) the Hair laid to it will give Feb. , 
for the laſt Return of Hillary Term, which ſigni- 
fies Octabis Purificationis, that is eight Days KIM 
the Purification of our bleſſed Virgin Mary; and 
in this Circle the Days are. reprefented by Dots, 
and figured with 10, 20, 30 and 31, as the Month 
r TTY 
14. The Deſcription and Uſe of the Fourteenth: 

(Circle, as marked.on the Sector. 

This Circle contains the Days of the Month, 
and ſeryes for the fame Purpoſe that the ĩath and 


13th Circles do. 


ta) 


Is: De gerne and te of the FiftentB 


arch. 


This Circle i 7 divided a—__ 52 equal Parts, di- 
Rtinguiſhed b paige one of which 
anſwers to) 5 — the 14th Circle, and num- 
bred — with * 1 c. to 52, which end 


at December ſe is to know the Num- 
ber ef Weeks fro = Beginning of the Year, to 
any Day in the Year propos'd. E E. 


I would know how many Weeks it is from 
mary 1, toFuly 9. Look for 121 9 in the 11th 
wa 14th Circle, to which la EY the Sec- 
r, and it will cut the 48 Circle at 27 Weeks 
— one Day; now becauſe the Year contains 52 
Weeks and one Jay, therefore take away one 
Day, and you will have juſt 27 7 Weeks from 7 
w * n ve, and ſo of the r 


10 | The dts Uſe of the Sixreemb 


This Circle cath Days i in the 9 * and 

is i number round with To, 20, 30, c. to 365, 
5 Far Number of Days in the Year, where 
that Reckoning ends at December 31, and an- 
ſwers to the Baye in the 14th Cirele: The Ute 


of it, is to know, how many Days it is detween 
8 — . — IF 


A, for — Suppoſe I would know how 
many Days it Hamam 1, to Fuly 8. 


02m 


9 5 r VS *" * — 9 * ; 
* - « „ 
9 „„ — 
3 , * - 
$,* I 
a * 
- \ 
.- 7 
—4 8 
: | _ 7 A 5 


or . TTY 


2 | Look 8 Jul Sin the 27 11 which 
| e Hair of the Sector, and it will cut the 
16th Circle at 189, which are Days propo- 


e Haw many Dag is i from pri 


Ap to Auguſt 
| a he Hair Ao Anil he 15th Hen 
Fair B to 293 Opening 
and move the 17 A £ pri my the 16th Cir- 
cle, and then doth the Hair B cut 122 upon the 
fame . 1 . are the Number of 
; quired, and e the } 5th Circle, 
Which are 17 Weeks — 
By the firſt Example, aboye, 550 how many 
Days chere ar eps Janugry po to April ag, and 
_ Auguſt 29, ſeverally, ſubſttact the one from Ne | 
4 other, OO the Remainder j 41s the Anſwer ; z th 


a 


From ry 1 to April 29, are Days 119 
From Gary 1 t0 agu 29, are Days 241 
Difference, i 18 Andiver in Days 5 122 | 


Note, In Leap- Lear, add one Day more to 
your Account, or Anſwer? But che Inſtrument 
performs any Addition or Subſtraction upon this, 
or upon the Circle of Weeks. 


a” * 


n 0 PI n. * * \ ſt L . * 0 4 2 
s - J * 


17. We Deſcription and Uſe of the Seventeenth | 
g „„ > OO 


A 20 Guelg ; 1 8 nn 's the Al- 
abet, 4, b, C, e, I, &, n. I, m, n, Pp, 
= r, t, u, w, being 19 in Number, and 4 
ſwers to the 19 Primes and Epacts. Theſe are 
taken from Table II. and transferred into this 
Circle, to ſhew the New and Full Moons: 
For when the Epact is 1, the Letter a is put 
to repreſent it; the following Lear the Epact 
will be 12, there the Letter b is placed, to 
repreſent that Epact; and the next Year after 
that the Epact will be 23, which is repreſented 
by the Letter c; and ſo on all round the 19 
3 as you may the better perceive in Ta- 
ble II. Then having found the Epact for any 
given Year, if you add that to the Number of 
onths from March, and ſubſtract the Sum 
from zo, the Remains is the Day of the Month 
that the Moon changes on; ſo that from Ta- 
_ 5 the Letter that — to * 8 is 
aced in this 15th Circle t againſt the Da 
of the Month on which the = changes — 
Vear. i > NOT 
Now you are not to ſuppoſe or imagine that 
the —— in Table II. —— any more Rigbt 
or Title to the Epacts with which they are 
placed than any other would have, but onl 
when the Epact is 1 the firſt Letter in the Al- 
yu is adapted to it, c. and therefore Num- 
r and Alphabet begin together. 


Example, 


151 


Example, I would know FR Change, Full and 
Quarters of the Moon in July 1725. 


OPERATION. 


Have Recourſe to Table II, and there lookin 
in the hig heſt Line, I find the Year 1725, and + % 
under it 7 the Golden Number, and under that 
26 f, the Epa& and Letter for the ſaid Year. 
This done, go to the Circle of Months and find 
the Letter f (which is the Letter of Direction in 
this Caſe) in the 19th Circle, to which lay the 
Hair of the Sector, and it cuts the 28th Day of 
July, the Day on which the Moon a changer; 


No obſerve, from 
| 2 Schi. 7 


Laſt varter is u n the - 7 21 Da 
Q Por - * Subitr,” 215 8 


Full Moon 1 is u the TY 14 Da * 
3 Seb. 8 J. > 


Firſt Quarter i upon the —— 6 Day. 


But when the New Moon happens in the firſt 
ſeven Days of the Month, then you watt _ 
two ſevens and two eights and that will 
you the Firſt 5 wil Full Moon, and 
Quarter, and alſo will bring you to the next 
New Moon ; for theſe two ſeyen and two 
ty 8 make 30 „ which! is about * 2 
„ 


4 333 n e the 
Ei i 
Moon, in char Month 3 * er; 


b 7 — 
Day too much from one Conjunction or New 
Moon to anGther. 

Now you are to obſerve, that this Method 
finds the New and Full Moons according to 
their mean or middle Motion, ſuppoſing them 
to move in Circles, and equally every Day alike; 
according to which the Sun, moves in a Day 
59" 8“ and the _— 13* 20 7 their Diffe. 
rence 12% 11' 25” is the mean Motion of the 
Moon from the Sun 7 a Day; now at this Rate 
their mean Con unction is made in 29D. 12 4 
44' 6”, which 5; ſooner by 11 H. 15 54” than 
1s — by the Inſtrument. But Aſtronomers 
7 knowing that the Luminaries (according to 
nce) do not move in Circles, but in El- 
ih therefore their Motions cannot be equally 

alike every Day, ſo that the mean Conjunction 
above-mentioned 1s not the true, but will bo 
ſometiffits too ſoon, and at es Times too 


| Late, but will never differ more than 14 Hours 


of the true Time, 
Example 2. I demand the Change, Full and 
Quartets of the Modn in December 1925. 


_— 


OryzBn ATION. 


The Luz, of (ach Was fond in the laſt 
Far ple to be ich Trek ſetves all the 

** "ti 1 elk ifcle, under the 
December, to 1 81 ay the Hair of 
e of P in 
the Day New 


i whi ch Add 8 
Days, thete is glven the 21ſt hy "of Berend 


Derember 13, whi 


ſor the Firſt Quane?, and ſubſizace $ there is 


given 


| tf) 
given the 15th Day for the Laſt Quarter, ſub- 


ract 7 from 15 leaves 8 for the Full Moon, and 


7 from that gives December 1 for the Firſt 
aarter, | | 
o know when to add or ſubſtract 7 or 8 
Days, depends purely upon the Knowledge of 
the Moon's Apogeon and Perigeon, 'Things 
purely Aſtronomical, therefore you may do it at 


your own Diſcretion. 


18. The Deſcriptim and Uſe of tbe 
Eighteenth Circle. 


This Circle has the Names of the Points of 
the Compaſs, which are in Number 34, begin- 
ning at N orth with N, and fo number: | 
an * the firſt Letter of the Word for the 
whole Word, as Nb E figntfies- North or Nore 


by Eaſt, as underneath, ; 
| North 


Eaſt 


Nore 52 
or Eaſt 


NNE = Nore ; 

NEbN - - Nore Eaſt by North - 
NE - - Nore Eaſt | 
NEbE - Nore Eaſt by Raſt 
EN - | Db 

55 2 Eaſt 3 | 


ty 
22 
„ 
os. w Q 4-6-8 


1 20 * = 
N 1 
= * 5 


* 7 * 
. 
A. 3 
4 #4 Bk 
"J "=P 
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SSE - - - South South Faſt 
SbE- - - South by Faſt 
TV 
SbW South by Weſt 
SSW South South Weſt 
SWbS - - South Weſt by South 
SW - - - South Weſt ; 
SWbW - - South Weſt by Weſt 
WSW < Weſt South Weſt 
WbS - - - . Weſt by South . 
WW Weit E 
WbN .-+ Weſt by North 
WNW -- Weſt North Weſt 
NWbW - - North Weſt by Weſt. 
NW - - - NorthWeſt 
NW bN - North Weſt by North 
NNW +— = © North North Welt 
NbW. - -- North by Weſt. 


Although there are but 32 Lines near the 
Center of the Inſtrument in which the Havens 
are wrote, yet there are the Names of 34 Ha- 
vens inſerted, becauſe Breſt and Filly, which 
are two ſeveral Places, are wrote both in one 
Line; as alſo are Leith and Maes both in ano- 
ther Line, which are alſo- two different Places. 

Every Point of the Compals is 11 15, and 
every Diviſion thereof is 3? 45: of a great Cir- 
cle; but in Time every Point is 45, and every 
Divifion or Quarter Point contains 11' 15 

The Uſe of this Circle is to know what Point 
of the Compaſs the Moon 1s upon, on the Full 
and Change Days; for that being turn d into 
Time, allowing (as above) 45 to every Point, 


and that Time added to the Time of the Moon's 


Southing 


N 
I 
] 
t 
1 
0 
Fe 
8 
bl 
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Southing any Day, will give the Time of High 
Water the ſame Day at the given Port, which I 
ſhall further explain in the two following Cir- 
cles, becauſe this Circle, and the two following 


depend one upon another. 


19. The Deſcription and ſe of the 
3 Gircle. 105 


This Circle is divided into 24 equal Parts, or 
Hours, and number'd with one, two, three, c. 
to twelve, and then the other Semict:cle begins 
again with one, and is number'd as before with 
Roman Letters; every Hour is again ſubdivided 


into twelve equal Parts, every one of which is 


5 in Time; this Circle of Hours anſwers to the 

18th Circle of the Points of the Compaſs, where 
you may obſerve that North Eaſt and South Weſt 
15 three Hours in Time; and fo likewiſe all the 
Points of the Compaſs in the 18th Circle have 
the Time anſwering in the 19th Circle; that is, 
ſhews you in Time how much any Point of the 


Compaſs is diſtant from the Meridian, counting 


round according to the 9 27 Motion of the 
Sun, viz. from Eaſt to Weſt: Its Uſe, I ſhall 
ſhew when I have explained the 26th Circle. 


20. The Deſcription and Uſe of tie 
wi ͤ . ͤ os 


This Circle is Aided into 30 equal Parts, 


and number'd round with 1, 2, 3, 4, Cc. to 


30, being the Days of the Moon's Age, from 
Change to Change, according to her mean 2 | 
© ES tion, 


n g * „ N 
9 hy ” "Vs 2 
* - 
* « *% 
r 9 0 


tion, as ſet down in the Deſcription of the 19th 
Circle. Between this Circle and the Center of 
the Inſtrument you have the Names of 32 Ports 
or Havens, and they are ſet againſt that Point 
of the Compaſs in the' 18th Circle, on which 
the Moon is, upon the Full and Change Days; 
as for Inſtance, you have London right again 
North Eaſt, which tells you that a North Eaſt 
and South Weſt uſe there is every twelve 
Hours a Tide) makes Hi ater at 
London Bridge on Full and Change Days, which 
anſwers to e Hours in Time in the 19th 
Circle; alſo at Portſmouth and Southampton 2 
North and South Moon makes full Sea on Full 
and Change Days ; for whenever the Moon is 
on the Meridian, tis full Sea at thoſe Ports, and 


fo of the reſt; which Ports you will find inſerted 


amongſt the Cities at the End of this Book. 
21. The Ry 


and Twentieth Circles, &c. 


WW 
Firſt, In the Deſcription of the 11th Circle 1 
bave ſhewed how to find the Day of the 
Week. And, 7 te 
Secondly, In the Deſcription of the 19th Circle 
I have ſhewed how to find the New and Full 
Moons in _ and Year. 5 
2. A To the 'Moon's Place in the Zo- 
diack for any Day of her Age. 


Ei, Find the Day of the laſt Change (as 


bas been ſhewed in pag. 69, * the 17th 


the Eighteenth, Nineteenth, 


& . A , et Eoin IE 


a * . . * 12 , . * a 4 
* 4 & % 2 28 » 4 N * I p . + n 
* . 
* o 
* a - * 
- 


Day, and whete it cuts upon Circle 20, count in 
that Circle {d many Days — rd as the Moon is 
old; where that Reckoning ends, lay the Hair 
of the other Leg of the Sector, and' it will cut 
the Circle of Signs ok the 5th Circle) in the 
Sign and Degree of the Moon's Place in Lon- 
gitude, with' reſpect to the laſt Conjunction; 
but, becauſe the Sun moves near a Degree in 
2 Day the Year round, therefore to the Sign 
and Degree of the Zodiack above found, add 
ſo many Degrees as the Moon 1s Days old, and 
you will have her Place pretty near the Truth 
nay near enough in a Work of this Nature: And | 
that Place ſo found, will be to the ſame Time 
of the Day that the laſt Conjunction was at; 
1. e. if the laſt Corjanction of the Sun an 
Moon was at eight in the Morning, then the 
Moor's Place in Longitude found by this In- 
ſtrument is alſo 3 o' Clock in the Morning 
on that Day propoſed. 


Example, | would know the Moon's Place in 
Longitude on the 10th Day of July 1925. 


- By the Method in pag. 69, I find the 
New Moon was 2755 Func 28, to which I 
one of the Hairs of the 

and it cuts the 2oth Circle at a little more than 
24; here begin and count forward in this Circle 
as many Days as the Moon is old, which in this 
| Hunan are 12, ſo I call 25 one, 26 two, and 
ſo on; ſo that ne ends at a lit- 
tle more than 6 in the 2oth Circle, to chis 1 
bring the other Hair of the Sector, and it then 
cuts the 5th Circle of Signs at Þ 115, to — 
8 fs A a 


ctor in the 12th 4 


A * "F „ " 
- - 
. 


, alike in the Ecliptick, ' 


2 N * 
Fay” 
| Uk, © 


add 12* (for the Reaſon above) the Sum is 2 


23?, the Moon's Place in Longitude, which is 
at Midnight on the ſaid roth Day, becauſe the 
laſt New Moon was at that Time, which is ſur- 
prizingly near the Truth, _ er Bach 


| Example 2. Let the Moon's Place be ſought | 


on September 18, 1725. 
Fi i, I find the laſt New Moon was Aug. 26, 
Ee 


and t 
brought to the Day of the Month given, cuts the 
2oth Circle in 29 ; at this 29 I begin and count 
the Moon's Age 242 which ends at 22 in this 2oth 
Circle, to which I bring the other Hair of the 
Sector and 1t then cuts the 5th Circle of Signs 
in I 23%, to which I add 23* (the Number of 
Days the Moon is old) and the Sum is S 16,, 


” _ _ the Moon's Place in Longitude on the given 
Day at 6 at Night, becauſe the laſt New Moon 
was at that Time. | E 


4. Tofind the Ti me of the Moor's Sour bing. 


In the, Deſcription of the 6th Circle pag. 52, I 
have given the exact Method of finding the 
true Time of the Moon's Southing; but becauſe 
every one is not an Aſtronomer, that Method 
may ſeem too prolix, I ſhall here ſhew you how 


to do it ſpee * bg the Inſtrument, but withal 
r, 


yor muſt remember, that this Method will often 


fail you ſome Minutes in the true Time, becauſs 
it ſuppoſes the Moon to move always equally 


| Rule 2 


4 


Moon is now 23 Days old; the Hair 


ws I 4 
. oa oa 


n 

Rule. Find the Moon's Age in the 2oth Cir- 
cle, and againſt that in the 19th Circle, is the 
Time of her Southing that Day. 


Exam le. July 11, 1725, I would know what 
Time « Moon will be South. 


Counting from the Day of the laſt Change to 
the Day propoſed is 13 Days her Age, which 
N in the 2oth Circle, gives 10 H. 24 in the 
| 19th Circle, the Time of her Southing. Lou 
muſt obſerve that if her Age exceeds 15 Days, 

that then the Time found as above is in the 

Morning. ; ' | | y . 

Example, July 21, 17235, T would know the 
Time of the Moon's Southing. 
The Days of her Age 23, in the 2oth Circle 
gives 6 H. 24“ in the Morning, becauſe her 
Age is more than 15 Days. 5 


5. To find the, Time of High Water at any of 


Rule. Bring the Hair A to zo in the 20th Cir- 
cle, and the Hair B to the Day of her Age in 
the ſame Circle, {crew this Opening faſt, and 
with this Opening lay the Hair A to the Port 

where you would find the Time of High-Water, 
and then will the 25 B cut the 19th Circle at 
the Time of High Water at that Port. 


Q— . 


ö 
; 


ww 


Example | 
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2 Hair A laid to 30 in the z0th Circle, and 
the Hair B to the Moon's Age, 14 Days, this 


Opening fcrew'd faſt, I move the Hair A to the 


given Port, vis. London, and then the Hair B 
cuts 2 H. 12“, the Time of High Water. 

Alſo if I move the ſaid Opening that the 
Hair A may cut the Port Onkzey, then will the 
Hair B cut the 19th Circle at 8 H. 12', the Time 
of High Water at that Port on the ſame Day, &c. 
Nee, Every Lide comes later by 24 be- 
cauſe there is a Tide every 12 Hours and 24 
according to the mean Motion of the Moon of 
25 48 4 Day. ; 


| 6. To find the Time of | the Moons Riſmg 


aud Setting. 


Rule, Bring the Hair A of the Sector to the 
Day of the Moon's laſt Change in the a1th or 
55 Circles, here hold it faſt, and obſerve 
where it cuts the 22th Circle, here begin and 
count ſo many Days as the Moon is old, to 
which lay the Hair of the Leg B in the 2ath 


* 


Circle, and in Circle 9 it hill cut the Hour and 


Minute of the Sun's ſettg (which is always 


equal to the Semidiurnal Arch or Half Stay 
above the Horizon (ſee the Deſcription of the 
9th Circle) where he is in that Place of ha 1 
CE | | lack ; 


 2Þ LS rd es a 4 ic a oc TK oe tha 


Aa 


— 


S Sg. 


Circle of equal Parts; ſee the Deſcription of 


South Declmation 
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diack; now becauſe the Moon comes later to 
the Horizon every Day by 487, therefore to the 
Sun's ſetting, found as above, always add 12, 
and that Sum is the Semidiurnal Arch of the 
Moon, or her Half Stay above the Horizon ar 
that Time; then bring the Hair A to 12, either 
at Nor 8 in the 19th Circle, and the Hair B to 
the aboveſaid Hour and Minute of half the 
Moon's Stay above the Horizon in the ſame 19th 
Circle, here ſcrew the Sector faſt ; with this 
Opening bring the Hair A to the Moon's Age 
in the 2oth Circle, and the Hair B will ſnew 
her ſetting in the 19th Circle ; or bring the Hair 
B to her Age in the 2oth Circle, and the Hair 
A will cut her riſing in the 19th Circle. oÞ 
The Reaſon of this Rule is, that Addition 
and Subſtraction is performed in any Lines or 


the 15th and 16th Circles, 


Example. 1 would know the Time of the 
Moon's rifing and ſetting, Auguſt 5, 1725. | 


Or ERATION. 


b. The laſt Change Day was July 28, 
therefore on the propoſed Day the Moon is 8 
Days old, theſe known, I bring the Hair A to 
the 23th Day of July, in the 11th or 14th Cir- 
cle, and it cuts the 2oth Circle near 26 4, where 
1 m_ and count 8 Days the Moon's Age, and 
that Reckoning ends at 4+ in the 20th Circle, 


and cuts the gth Circle at 4H 22 the Time 


of the Sun's ſetting when hath the Game 
the Moon now hath ; to 


this | 


[8] 
this I add 12' (for the Reaſon aforemention'd) and 
the Sum is 4 H. 34', the Moon's Semidiurnal 
Arch or Halt Stay. above the Horizon at that 
Time ; then I bring the Hair A to 12 in the 
19th Circle, and the Hair B to 4 H. 34 in the 
19th Circle (the Moon's Semidiurnal Arch) 
icrew this Opening of the Sector faſt, and move 
the Hair A to the Moon's Age 8, in the 2oth 
Circle, and then doth the Hair B cut the 19th 
Circle at 10 H. 55", the Time of the Moon's 
ſetting that Night; and bring the Hair B to 
her Age 8 Days in the 20th Circle, and then 
doth the Hair A cut the 19th Circle at 1 H. 

o! after Noon, the ſame 5th of Auguſt, the 
ime of the Moon's riſing. 5 


EEBeanple, 2. What Time doth the Moon riſe 
and ſet at London, the 18th Day of October, 

17257 DEER 17-27 2 

OPERATION. 


be laſt 3 before October 18 was on 

September 25, and on the given Day the Moon 
is 23 Days old; theſe Things known, lay the 
Hair A to September 25 in the 11th or 14th Cir- 
cle, and it cuts the 2cth. Circle at 1 4, begin 
here and count 23 Days, the Moon's Age on 
the propoſed Day, and that Reckoning falls in 
the 2oth Circle at 24 4, to which bring the Hair 
B, and then it cuts the ↄth Circle at 8, the Time 
of the Sun's ſetting, was he in that Place where 
the Moon now is; to which I add 12 makes 
8 H. 12“, half the Moon's Stay above the Ho- 
-rizon on the given Day; then I bring the Hair 
A to 12, in the 19th Circle, and the Hair =” 


{ 
] 
i 
1 
1 


tic 


1 


8 H. 127 in the ſame Circle, this Opening of the _ 


Sector I ſcrew faſt, and bring the Hair A to the 
Moon's Age 23 Days in the 2oth Circle, then 
doth the Hair B cut 2+ in the 19th Circle, the 
Time of the Moon's ſetting : Alſo bring the Hair 
B to the Moon's Age 23 in the 2cth Circle and 
then doth the Hair A cut 10 f the riſing at Night. 

When the Moon has little or no Latitude, and is 


in the middle Part of her Orbit, about the conju- 


gate Diameter, then this Rule above will be to- 
lerably true; but when the Moon has near 5 of 
Latitude, and is near her Perigeon, &c. then it 
will differ much from the Truth. 

And now I have deſcribed and ſhewn the 
Ule of every Circle from the Circumference to 
the Center ; I ſhall next explain | 


The Deſcription and Uſe of Table I. © 
This Table ſhews the Dominical Letter and 


Cycle of the Sun, for one Cycle, or Revolution 


of the Letter, viz. 28 Years, but may. be made 
perpetual by placing 1748 where 1720now ſtands, 
when theſe Years in the 'Table are expired ; but 
to fave the Reader that Trouble I ſhall at the 
laſt Page in this Book inſert Tables for finding 
the Dominical Letter in both Accounts by In- 
ſpection, beginning with the Lear of our Lord 
1500, and ending with the Year 2 500, being 100 


Years compleat. 


Deſcription and Uſe of Table IT. 


Of this I have already ſpoken in the Deſcrip- 
tion of vers 17, and 8 being ſo plain that little 


needs 
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needs he faid in Explanation. The Table be- 
gins with the Year 1720, and ends with 1728, in 
which is explain'd one Revolution of the Golden 


Page the * _ _ » 2 5 

, and the Tables may be made tua 
by placing the Year 1739 hare 1720 now lnade, 
Sc. but to fave you the Trouble, conſult the 
Tables at the laſt Page of this Book, where you 
will find, as by the Deſcription of them, the 
Golden Number ; and not only the Golden 
Number, but the Epacts in the three moſt ac- 
cepted Accounts, viz. the Julian or Engliſh Ac- 


Account ; the true Gregorian or New Foreign 
Account for 1000 Years compleat. „ 204, 
Here I muſt undeceive moſt of our common 
Almanack Weiters, who hold for a Fundamental 
Rule, That the Gregorian Epact is always ſo 
much leſs than our EpaR, as is the Difference 
of Days in the two Accounts, which they ſay in- 
creafe every 100 Years one Day. But you may 


at is only the Vulgar Foreign, not the true Gre- 
brian Epact; and how far they have and will 
all ſhort of the ſame by the above Rule, the 
Tables before-mention'd may evince. For from 
t15co to" 1799 the Difference of Stiles is 11 
Days, take any Year within that Compaſs of 
Time their ſaid Rule holds good; but in 
1800 to 1899 the Difference of Stiles is 12 Days, 
and the true Vulgar Foreign Epacts being the 


the Engliſh Epact it will give one leſs than the 


true Vu 


Number, and 19 Epacts in the Fulian Account, 


count; the true You Foreign or Old Foreign 


find, upon further Enquiry, that what they aim 


ſame as in 1700, Cc. if 12 be deducted from 
gar Foreign, and conſequently by 9 8 
- i 


* 

_ _ 
* 
9 


e 
the ſame they will quote falſe Feaſts in that Cen- 
tury as they have done in former Centuries. But 
I forbear expecting a Reformation for the future. 


Deſcription and Uſe of Table III. 


This Table ſhews the Number of Direction 
according to the Julian Account (as the Tables 
at the laſt Page of this Book the Number of Di- 
rection in the true Gregorian Account) tor ever, 
by entering the Side with the Dominica! Letter, 
and the Bottom with the Golden Number, which 
you will always find by the two laſt Tables for 
the Year propoſed; Example, this Year 1752, 
the Engliſb nical Letters are BA, and the 
Golden Number is 4, find 4 at the Bottom of 
this third Table, and the Letter B on the left - 
Hand thereof, if for any Feaſt that falls before 
the 25th Day of February ; but for all the Feafts 
which happen after the faid 2 eh of February, 
teria Lancs, and in the Place of meeting, 
if you take B, the Number is 133 but if you | 
take A, the Number is 19 ; theſe are called the 
Number of Directions; and their Uſe is to find _ 
the Moveable Feaſts, which are ſhewed in be 
12 Segments of Circles, which I come next to 


exp 


% 


In, Denis nd Us of the twelve Suga 
| = of Circles in the Inſtrument. | 


In theſe 12 8 of Circles are contained 

all the Moveable Feaſts, with the beginning and 

ending of Eaſter and Ty Terms, with __ | 
8 | 2 OR — *. 
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is ſet under each Word unto which it belongs, and 
number'd with 10, 20, 30, Sc, and dotted 10 
35, which Number of 35 they all contain, be- 
ing the Number of Direction, each. Segment be- 
ing divided into 35, only including thoſe two 
Days of the Month, between which the Feſtival 
falls, and anſwers to the 12th Circle of Months 
and Days; as the 2 Sepruageſima Sun- 
day is January 18, and February 21, between 
thoſe two Days incluſive it always falls, as you 
may ſee if you lay the Hair of the Sector to the 
Firſt Dot in its Segment, it will cut Zanua 
183 and laid to the laſt, or 3 5th Dot, it will 
cut February 21 in the 12th Circle; and like- 
wiſe the Boundary of Tinity Term you will 
find to be from May 22 to June 25, between 
thoſe two Days chat T 5 
ſive, and fo of all the reſt. | | 
. « Note, When the Number of Direction is 1, you 
are not to lay the Hair of the Sector at the Line 
An the beginning of the Segment, which is no- 
thing but the Boundary of that Segment, but to 
lay it to the firſt Dot therein, as your Reaſon 
will ſoon direct you. REL ET 


| To find any one, or all the Moveable Feaſts 
in the Engliſh Account, with the Terms 
and their Returns. 9 


» Rule, Having found the Number of Direction 
in the Table for the Year propoſed, carry that 
Number to any of the 12 Segments that 4 the 
. 2 a ame 


Returns; the Title of each Segment is a ſuffici 
ent Explanation, only obſerve, that every Circle 


erm always begins inclu- 


Mere 2 


Fat. © 


Name of the Feaſt that you are ſeeking for, and 
count the Number of Dots equal to the Number 


of Direction, to which lay the Hair of the Sec- 


tor, and it will cut the 12th Circle in the Day of 
the Month that that Feaſt falls upon. * 


Example, In the Year 1733, I would know 
what Day Sepruagefins Sunday, Sexageſima Sun- 
day, &c. falls upon. | | 


Firſt, In Table III. I find the Number of Di- 
rection to be 4, this I carry to the Segment of the 
Circle noted with the Words * eſima, and 
to the fourth Dot therein I lay the Hair of the 

Sector, and it cuts anuary 21 in the 12th Cir- 
cle, the Day that Sepruageſima Sunday falls on; 
and by laying the Hair to 4 in the Segment, no- 


ted with Sexageſima-Sunday, it cuts the 12th 


/ 


Circle in Jan. 28; and by ap 


Terms for the {aid Year, as followeth, vis, | 


ing the Hair of 
2 to 4 the 
all the Feaſts and 


the Sector ſeverally in egeh. 
Number of Direction, I have 


Septuageſima Sunday, Jan. 21. 

| — 3 * 28. 7 
Shrove Sunday, Feb. 4. | 

Quadrageſima Sunday, Feb. 11. 8 
Second Sunday in Lent, Feb. 18. 5 
Third Sunday in Lent, Feb, 25. l 
Mid lent Sunday, March 4. 5 
Fifth Sunday in Lent, March 11. 

Palm Sunday, March 18. $47 
Good Friday, March 23. Ag 
Eaſter Sunday, March 25. S 

Low Sunday, April 1. 


G 3 Quin- 
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Quindena Paſchæ, April 9. 


After Term begins Ahril 12, 


Tres Paſchæ, April 16. 
Menſe Paſchæ, April 23. 
Rogation Sunday, 129. 
Quinque Paſchæ, April zo. 
Craſtino Aſcenſionis, May 4. 
- Eaſter Term ends, May 6. 
Whitſunday, May 123. 
Trinity Sunday, May 20. 
- Craſtino Trinitatis, ; 5 
Trinity Term begins May 25. 
Octabis Trinitatis, May 28. 
Quindena Trinitatis, une 4 
Tres Trinitatis, Zune 14. 
Trinity Term ends, June 13. 


Example 2. What's the Time of Zafter, ac- 
ing to the Englih Account, in the 
Year 1850 ? | 


By Table I. I find the Dominical Letter to be 
A, and by Table II. the Golden Number 8, with 
which in Table II. I find the Number of Direc- 
tion to be 33, this I feek in the Segment of the 
Circle noted with Zaſter Sunday, to which I lay 

the Hair of the Sector and it cuts in Circle 12 

April az, which is Eaſter Sunday that Year, 


re, The fame Rule holds for finding the 


2 Feaſts, with the Gregorian Number of 
Direction, as with the Julian, which brings me 
to the promiſed * N 


- Doſerip- 


IV. Tazrz, The Fourth ſhews the 


VI. Tazrs. And the Sixth ſhews the 
rian Number of Direction for ever. 


| Deſcription aud Uk of the Six Tables at the 


laft Page of this Book, 


For finding the Cycle of the Sun Domi- 
nical Letter, Golden Number and Epat accord- 


ing to the Julian or Engliſs Account; as alſo 


the Dominical Letter, Epact, and Number of 
Direction in the true Gregorian and true Vul- 
gar Foreign Accounts, together with-the Diffe- 
rence of Days between the ſaid Accounts for 
1000 Years compleat ; and conſequently by theſe 
Tables, and the Univerſal Inſtrument, the Mo- 
vable Feaſts in both Accounts may be found for 
any Year within the {aid Term, by Inſpection, 


D. 1 8 - 


I. Tazrz. The Firſt Table ſhews the Cycle 
of the Sun from 1500 to 2500 Lear. 


II. Tazrz. The Second ſhews the Charadte- 


riſtick for finding the Gregorian Dominical 


counts, ditt. FR 
III. Tazcz. The Third ſhews the Dominica 
Letter in both Accounts, dito. R wa] | 


Golden 
Number, ditto. „ 
V. Tasrz. The Fifth ſhews the Epact, ditto. 
Grege- 
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25 find the Cycle of the Sun. 


Rule, Seek for the Centuries in the Side of 
the Firſt Table, and for the odd Years in the 


upper Part thereof, and in the Square of theſe. 


two Numbers you ſhall find the Cycle of the 


Sun. 


Example, What is the Cycle of the Sun for 
the Year 1735 ? 


Firſt I look for the Centuries, viz. 1500, in 
the Side of Table I. and for the odd Years, viz. 
35, in the upper Part thereof, and in their com- 
mon meeting do find the Number 8, which is 
the Cycle of the Sun. 


To nd the Chara#eriftick and Days Diffe- 


rence in Accounts. 


- "Rule, Look for the Centuries in the firſt Co- 
Iumn of Table II. and oppoſite thereto in the 
ſecond Column is the Characteriſtick, and in the 
third is the Days Difference in Accounts. 


_ Example, What is the Characteriſtick and 

Days Difference in Accounts for the Cen- 

tury 1800? 25 | 

_ | anſwer, by the foregoing Rule, that 3 is the 

 Charatteriſtick, and 12 the Days Difference in 
Accounts, or Difference of Stiles, © © 
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By the Characteriſtic and Cycle of the Sun 
to find the Gregorian Dominical Letter. 


Rule, Look for the Characteriſtick in the 
Side of Table HI. and the Cycle of the Sun at 
the Top thereof, and in their common meeting 


you ſhall find the Gregorian Dominical Letter. 


Example, In the Year 1735, Characteriſtick 
2, Cycle of the Sun 8 given, what is the 
Gregorian Dominical Letter? | 


Firſt find 2 this Characteriſtick for 17co in the 


Side of Table III. then look for 8 the Cycle of 


the Sun in the Top of the ſaid Table, and in the 
Square of their meeting you will ſee B, which 


is the Gregorian Dominical Letter, 5 


To find the Julian Dominical Letter. 


Rule, Search always in the Side of Table III. 
for the fifth Characteriſtick, which is marked 
with this ſpecial Note A and the Cycle of 
the Sun for the Year propoſed in the Top of the 
ſame, and in their Interſection you ſhall find 


the Julian Dominica! Letter. 


Example, What is the Julian Dominical Let - 
ter for the Year 1735 ? | 


"" Find. che ich Charafteifick in di GR 
Table III. and 8 the Cycle of the Sun in the 


| 9p thereof, and where they meet 1s E the 4 
1 


au Dominical Letter, 
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To find the Golden Number. 


Rule, Look for the Centuries in the Side of 


Table IV. and the odd Years in the upper Part 
thereof, and in their common meeting you ſhall 


find the Golden Number. 


Example, What is the Golden Number for 
the Year 1735? 


Firſt I ſearch for the Century 19co in the Side 
of Table IV. and for the odd Years, vis. 35, in 
the upper Part thereof, and in the Square of 
theſe two Numbers do find 7, which is the Gold- 
en Number. _. 


By having the Golden Number to find the 


Julian Epad. | 
Rule, Find the Golden Number in the Top 


Column of Table V. and underneath in the | 


next Column is the Julian Epact. 


| Example, What is the Julian EpaRt for the 
Lear 1735 . 


Golden Number ) given; look in the Top 
Column of Table V. for the Golden Number 7, 


and underneath in the ſecond Column is 17 the 


Julian Epact. | | 
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By having the Golden Number to Aud the 
' Gregorian aud Vulgar Foreign Epacts. 


Rule, Find the Century for the propoſed 
Year in the Side of Table V. and the Golden 
Number in the Top thereof, and in their meet- 

ing is the Gregorian Epact. | 


Note, Always take the Number & from the 
Gregorian Epact, and the Remainder will be the 
true Vulgar —_ Epact; but if Subſtraction 
cannot be made, add zo to the Gregorian Epact, 
and then deduct as aforeſaid. rs 


Example, What is the Gregorian and Vulgar 
Foreign Epacts for the Year 17357 


Golden Number 7 given; Firſt I look for the 


Century 1700 in the Side of Table V. and in the + 


Top thereof for ) the Golden Number, and in 
the Square of theſe two Numbers do find 12 
which is the Gregorian Epact, from which I 
take 6 and the Remainder is 6, which is the Vul- 
gar Foreign Epact. i | 


By knowing the Gregorian Dominical Letter 
and Epact to find the Number of Direo- 
tion. „ 5 
- Find the Dominical Letter in Table VI. on 

the left Hand, and the Epact at the Bottom, and 

in the common Angle or Place of meeting is 

the Number of Direction ſought. 3 

n | Example 


FEE 
. 
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for the Year 1735 


The Dominical is B, which find on the left 
Hand, and in the Bottom Line find the Epact 


* 


12, and in the Place of meeting is 20, the Num- 


ber of Direction ſought. 50 


„* 7 


By the Gregorian Number Direction to 


* find all the Foreign Feaſts. 
Rule, Enter the Segment of the Circle in the 


Univerſal Inſtrument with the Gregorian Num- e 


ber of Direction for the Feaſt requir'd, as you 
have been lately taught to do with the Julian 
Number e i i 
Deſire. 
but one before Hrove Sunday is requir 
for the Year 1735 ? "£4 


Number of Direction 20 given; Firſt I look 
for 20, the Gregorian Number of Direction, in 


the Segment of the Circle noted Sepruageſima z 


and by applying one Leg of the Sector to cut 
the ſame Number, do find in the the 12th Circle 
that the Hair of the ſaid Leg is upon the 6th 


Day of February, which is A Sun 


day; and by the ſame Method Shrove Sunday 


will be found to be the 2oth Day of February, + - 
and conſequently Dies Cinerum, or Aſ-Wed: 
ne/day, the-23d;: ditto; Paſcha, or Eaſter, the _ 
10th of April; Aſcenfio, or A(cenſion-Day, the 
roth of May; Pentecoſt, or Whitſunday the 
E een 
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Example, What is the Number of Direction 
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Direction, ſo ſhall you obtain your 


Example, Sepruageſuna or the next Sie | 
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This Iable shews the Pogorian Epacts For a 1000 Years 
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A TABLE for converting of Hours and q 


Minutes of 'Time; 


into Degrees and Mi- 
nutes of the Equator., & contra. 
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rie Motion Time Motion Time Motion Time Motion 
Hour O0 7 O od U O / O , 
| 7 * M * 77 * , ” 7. , . 
15 1075 1 5 15] 41 10 15 
2 30, 2.j0 0 22 5 30 42 Fre 30 
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4 60 4 11 Of-246 1%: 01-44-3813 - © 
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lA Perpetual TABLE of the Sun's Riſing 
and Setting for theſe Places. 
Tha - . 
Amſterdam. Barbados. 
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St. Chriſtopher's Iſſe 17 30 -w. o 
Surat, in Fadia higher 21 30 71 K. 4. 
_ Syracule, in Sicily - - 37 fl, 1 +. 


Tameſware, in Hungary 4) 3) 0 
Tarragon, in Spain 40 45 1 20 
Theſſalo nia 40 N. 0 8 K. o 
Tinmouth, Northumberland 55 4 | 1W. o 

- Toledo, in Spain 39 . 54 3.40 
Tombute, in Africa - + = 15 30 | 0 . 20 
Trent, in Germany *- — 7 20:13 30 
ITiripoli, in Barbary, Algier 27 20 51 


Tripoli, in Africa 32 4313 30 


20% in Greece 41 1526 _ ©- 
Turin, in Traly '- < = 44 0% „ Af 


Valencia, in Spain 39 45 SW- os 
Venice, in Italy - - 4 361 „ % 2 
Vienna 48 14 [15 415. : 

Ulim, in Germany 48 14 [It 24. 

Ulliſpo, in Portugal - 38 45 8 w. 45 
Uraniburg, in Ween Iſle 55 53 3K. þ 
Utrecht, in Holland - — 52 14'þ 4 39+ 


4 - 'L bY Agr 3 
q * * 
« . ,-- - 
F 6 * „*. 2 
. ” ' 
5 . 1 « = 
© ” — * * ; N e 7 "T4 p 
* Y _ 4 * 
53 4 * » 9 2 4 N 
* ; , 2 x * 
\ . . * { S \ L 
oy , i z "> . '4 43 N 5 E. 
* 1 * Fa 3; b * - La. 4 - 


+ 


x * ol y 


* 
\ 1 * ASS, 
r 3 4 _ 


F 
5 
by 

7.05 


” . ? 8 
. n 2 
* "4 + 
hy © 9 2 MY, £ | Q Ne 
e 4 * : Wy SR . y 
s ? a Fo” * : A 
% „ A 9 * 
* = > 6 ol A 2 — * 3 * 
l "3 5 | Tee * 4 * * Ef "EL ö 
5. 14 % __ 1 . 4 4 * £ 5 L 
* „ „ ? 
* N * ** AK wo , 
„ - 0 
1 
* 


} 


1 220 J 


8 ? Lat. | Long. 

. | 1 © 1 | 0 « 

Warwick - - » +» - 52 N. 18 1w.38 

. Warington -. - - » - 53 222 41 
Weymouth, in Dorſetſhire 50 36| 2 39 
Weymor, in Germany 51 412 k. 46 

| Wiggan | - = = =» - 53 34] 2w. 4 
Winchelſea, in Suſſex = $50 54 O k. 48 
| Wittenberg, in Germany - 51 54 [14 k. 26 
Worms, in Germany - - 49 32| 9 24 

| + Wolverhampton - - 32 38 2w.14 
MWMWoodſtock, in Oxfordſhire 51 53 1 23 
. 4 Wrexham r 53 6.3 8 
> Yarmouth, in Ile of- Wight 50 41] x 40 
Yarmouth, in Norfolk + 52 46 1 E. 40 
Yoik ' - - - „ » 53: 55| ow.57 
Zamora, in Spain, -. 41 45 | 4w.48 

Tara, alias Sara, in Turkey 44 19 k. 20 

Tell, in Germany. - 52 4610 20 
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The END of the CATALOGUE, . 


